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EXECUTIVE  SUMMARY 


A  ten-foot  transport  airfraae  section  was  longitudinally  tested  at  the 
Transportation  Research  Center  Inc.  (TRC).  The  purpose  of  the  test  was  to 
measure  the  structural  responses  of  and  the  interaction  between  the  overhead 
storage  bins  and  the  fuselage  under  simulated,  potentially  survivable, 
impact  conditions.  Three  tests  were  conducted  using  the  TRC  24-inch  Hyge 
Shock  Tester.  The  first  test  attained  a  peak  acceleration  of  5.9  g  and  a 
velocity  change  of  30.7  ft/sec.  The  second  test  reached  8.8  g  and  37.5 
ft/sec.  The  third  test  resulted  in  13.2  g  and  42.3  ft/sec.  The  input 
acceleration  pulses  were  triangular  in  shape.  The  airframe  test  section  was 
configured  with  two  triple  passenger  seats  in  two  rows  on  the  left  side, 
four  anthropomorphic  test  dummies  (ATD) ,  a  60-inch  overhead  storage  bin  (Bin 
'A')  on  the  right  side,  and  a  20- inch/60- i  nch/20- i  nch  set  of  overhead 
storage  bins  (Bin  'B')  on  the  left  side. 

Acceleration  measurements  were  obtained  from  the  instrumented  fuselage  and 
the  overhead  storage  bins.  Load  i  asurements  were  obtained  from  the 
overhead  storage  bin  attachment  links.  Peak  longitudinal  floor  acceleration 
levels  were  6.6  g  in  the  front  and  6.5  g  in  the  rear  for  the  first  test,  9.3 
g  front  and  rear  in  the  second  test,  and  15.0  g  in  the  front  and  15.3  g  in 
the  rear  for  the  third  test.  Both  triple  seats  remained  locked  in  their 
tracks  during  the  tests.  The  four  test  dummies  were  positioned  in  the 
outboard  and  center  positions  of  their  respective  seats.  The  ATD's  were 
totally  restrained  during  all  three  tests. 

The  seats  were  provided  by  Weber  Aircraft  through  a  company  developmental 
program.  The  seats  and  their  response  performances  are  not  part  of  this 
test  program  and,  therefore,  are  not  documented  in  detail  in  this  report. 
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INTRODUCTION 


This  longitudinal  acceleration  test  is  one  in  a  series  of  section  and 
full-scale  tests  conducted  in  support  of  the  Federal  Aviation 
Adainistration's  (FAA)  current  Crash  Dynamics  and  Engineering  Development 
Program  (Reference  1).  Such  tests  included  the  Full-Scale  Transport 
Controlled  Impact  Demonstration  (Reference  2)  and  subsequent  Vertical  Drop 
Test  of  a  Transport  Airframe  Section  (Reference  3). 

The  objective  of  this  test  was  to  determine  the  interaction  between  and  the 
performance  of  a  transport  airplane  fuselage  section  and  the  overhead 
storage  bins  under  simulated  longitudinal  impact  conditions  which  are 
considered  potentially  survivable.  Response  data  obtained  from  these  tests 
will  be  used  to  determine  the  dynamic  response  characteristics  of  the 
airframe  installation  and  to  calibrate  analytical  computer  programs  such  as 
the  lumped  mass  model  "KRASH"  (Reference  4). 

Tests  conducted  at  the  Transportation  Research  Center  Inc.  Impact  Simulator 
Test  Facility  involved  a  ten- foot- long  airframe  section  (Figure  1)  which  was 
longitudinally  impact  tested  at  peak  acceleration  levels  of  5.9  g  (30.7 
ft/sec),  8.8  g  (37.5  ft/sec),  and  13.2  g  (42.3  ft/sec),  respectively.  The 
airframe  section  contained  two  cabin  triple  seats,  four  dummy  occupants,  an 
empty  auxiliary  fuel  tanc/cradle  assembly,  and  two  sets  of  overhead  storage 
bins.  Structural  response  data  were  obtained  during  the  test  from 
instrumentation  installed  on  the  fuselage  structure  and  the  overhead  storage 
bins.  The  location  of  this  instrumentation  is  detailed  in  Appendix  A  and 
Figures  2  through  7.  The  graphs  of  recorded  acceleration  and  load  responses 
are  presented  in  Appendix  B,  with  calibration  data  contained  in  Appendix  C. 
Appendix  C  also  presents  data  and  photographs  from  static  pull  tests  that 
were  conducted  on  the  overhead  storage  bins  prior  to  the  subject 
longitudinal  acceleration  te^ts. 
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DESCRIPTION 


TEST  ARTICLE 


The  airframe  test  article  was  a  ten-foot  section  cut  from  the  aft  fuselage 
of  a  B707  transport  airplane.  As  shown  in  Figure  1,  the  section  structure, 
which  is  characterized  by  a  tapered  lower  fuselage  shell  area,  was  separated 
just  forward  of  the  rear  galley  between  body  stations  (BS)  1120  and  1240. 
The  section  was  configured  with  two  rows  of  triple  passenger  seats  on  the 
left  side  only,  an  auxiliary  fuel  tank  at  BS1173,  a  60-inch  overhead  storage 
bln  (referred  to  as  Bln  'A')  on  the  right  side  between  BS1120  and  BS1200  , 
and  a  20 ■ inch/60- inch/20- Inch  series  of  overhead  storage  bins  (referred  to 
as  Bln  'B')  on  the  left  side  between  BS1120  and  BS1240. 

To  ensure  structural  integrity  and  the  elimination  of  Inherent  open-end 
effects,  the  section  floor  structure  was  modified  by  reinforcing  the  end 
floor  beams  and  by  adding  additional  beams  at  BS  1120  and  1240.  These  new 
beams  and  existing  beams  were  tied  together  with  five  longitudinal  hat 
section  stringers.  These  stringers  replaced  the  original  under-floor  cargo 
liner  attachment  members  which  had  been  inadvertently  removed.  These 
members  also  provided  for  stability  of  the  floor  beams.  In  addition,  the 
shear  strength  provided  by  the  outboard  floor  panel  attachment  fasteners  was 
increased  by  doubling  the  number  of  fasteners  around  tbe  periphery  of  each 
outboa  rd  panel  . 

Table  1  provides  a  list  of  the  airframe  section  and  eguipment  installation 
weights.  Excluding  the  onboard  equipment  (i.e.,  seats,  dummies,  etc.)  the 
bare  airframe  section  weighed  1900  pounds.  The  total  weight  of  the  test 
section  with  seats,  dummies,  fuel  tank,  and  overhead  storage  bins  (filled 
with  200  and  160  pounds  of  ballast  in  Bln  'A'  and  Bin  'B'  ,  respectively)  was 
3496  pounds. 
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TABLE  1 


AIRFRAME  TEST  SECTION  INSTALLATION  WEIGHT 


TOTAL 

WEIGHT 

ITEM  DESCRIPTION  (LBS.) 

AIRFRAME  SECTION  BS1120  TO  BS  1240  1900 

FUEL  TANK/CRADLE  SARGENT  FLETCHEK  CO.  300 

PART  NO.  72429/37-330-48160-203  (approx. 

empty  wt . ) 

FRONT  SEAT  THREE  PASSENGER  80 

REAR  SEAT  THREE  PASSENGER  S6 

WINDOW  DUMMY  DOT  PART  572,  SUBPART  B  165 

(FRONT  SEAT) 

CENTER  DUMMY  DOT  PART  572,  SUBPART  B  165 

(FRONT  SEAT) 

WINDOW  DUMMY  DOT  PART  572,  SUBPART  B  165 

(REAR  SEAT) 

CENTER  DUMMY  DOT  PART  572,  SUBPART  B  165 

(REAR  SEAT) 

OVERHEAD  STORAGE  BIN  BIN  'A'  250 

(INCLUDING  BALLAST) 

OVERHEAD  STORAGE  BIN  BIN  'B'  250 

(INCLUDING  BALLAST) 
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FACILITY  AND  TEST  METHOD 


The  test  specimen  was  longitudinally  tested  at  the  Transportation  Research 
Center  Inc.  Impact  Simulator  Facility.  A  description  of  the  facility  is 
contained  in  Appendix  □. 

A  test  fixture  was  designed  and  fabricated  to  attach  the  fuselage  section  to 
the  test  sled.  The  critical  design  constraints  were  to  keep  the  weight  to  a 
minimum  and  to  minimize  the  effect  of  the  fixture  on  the  structural 
integrity  of  the  airframe  by  not  altering  the  floor-fuselage  shell  interface 
load  path.  Refer  to  "Longitudinal  Impact  Test  of  a  Transport  Airframe 
Section"  (Reference  5)  for  a  detailed  description  of  the  test  fixture. 

Three  tests  were  conducted.  The  first  test  was  conducted  with  a  peak 
acceleration  level  of  5.9  g,  the  second  with  a  peak  acceleration  level  of 
8.8  g,  and  the  third  with  a  peak  acceleration  level  of  13.2  g.  Nine 
high-speed  cameras  (500  frames  per  second),  one  real-time  camera,  and  one 
video  tape  camera  were  used  to  document  each  longitudinal  impact.  Seven  of 
the  high-speed  cameras  were  onboard.  The  other  two  high-speed  cameras,  the 
real-time  camera,  and  the  video  tape  camera  viewed  the  test  from  various 
positions  along  the  test  track.  The  onboard  camera  locations  are  shown  in 
Figures  8  through  11. 
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INSTRUMENTATION 


The  airframe 

section  and 

overhead  storage  bins  were 

i nstrumented 

with 

accelerometers 

The  attachment 

links  for  the 

overhead 

storage  bins 

were 

instrumented 

with  strain 

gages 

Tables  2 

through 

7  identify 

the 

accelerometers 

and  strain 

gages 

used  in  Tests 

001,  002,  and  003. 

The 

location  of  the  overhead  storage  bln  acceleroneters  changed  between  Test  001 
and  Test  002.  Their  locations  are  docuaented  in  Figures  2  through  6. 
Triaxlal  accelerometers  were  mounted  on  the  inboard  seat  track  on  the  right 
side  at  BS  1120  and  BS  1240. 

Test  method  and  results  of  the  static  calibrations  are  described  in  Appendix 
C.  These  static  tests  Involved  longitudinally  loading  the  overhead  storage 
bins  and  measuring  the  overall  pull  force  and  corresponding  load  on  each 
Instrumented  link.  These  data  were  compared  with  the  data  generated  in 
static  tests  of  the  links  conducted  at  the  FAA  Technical  Center  prior  to 
this  test  program. 


5 


lABLS-2. 


INSTHUMENTATIOW 
Acceleroaeter  Strain 


Long. 

Lat. 

Vert . 

Gage 

Channels 

Fuselage 

4 

- 

4 

- 

8 

Floor 

2 

2 

2 

- 

6 

Overhead  Storage  Bln 

A* 

!•* 

1** 

1»* 

- 

3 

Overhead  Storage  Bln 

B* 

!•* 

!•* 

- 

3 

Overhead  Storage  Bln 
Attachment  Links 

A* 

- 

- 

- 

11 

11 

Overhead  Storage  Bin 
Attachment  Links 

B* 

- 

- 

- 

15  (?)*•• 

15  (?)••• 

Drive  Flzture/Sled 

2 

- 

- 

- 

2 

TOTAL 

48  (40)** 

*Bln  A  designates 

the 

right  side 

60-lnch 

length 

overhead  storage 

bln. 

Bln  B  designates  tbe  left  side  20-lncli/60-lncb/20-lnch  series  of  overhead 
storage  bins. 

**Test  001  acceleroneter  locations  are  different  fron  Test  002  and  003 
acceleroneter  locations.  See  Figures  2  through  6. 

***(  )  Indicates  Information  for  Tests  002  and  003. 
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niSCUSSTON 


TEST  DATA 

The  airframe  test  section  was  longitudinally  tested  at  low-,  intermediate-, 
and  high  energy  ir.pact  conditions. 

The  first  test  (001)  involved  subjecting  the  airframe  and  its  contents  to  a 
5.9  g  peak  acceleration.  Figures  8  through  76  illustrate  the  pre-  and 
post  test  conditions.  No  visual  evidence  of  any  deformation  of  the  fuselage 
structure  was  observed  following  this  test.  Damage  was  incurred  on  both  Bin 
'A'  and  Bin  'B'  and  is  documented  in  the  post-test  observations  section. 

In  the  second  test  (002),  the  airframe  and  its  contents  were  subjected  to  an 
8.8  j  peak  acceleration.  Pre-  and  post-test  photographs  are  shown  in 
Figures  77  through  116.  No  visible  evidence  of  deformation  or  damage  to  the 
fuselage  or  test  fixture  was  observed.  Damage  was  noted  on  Bin  'B*  and  is 
documented  in  the  post-test  observations  section. 

The  airframe  and  its  contents  were  subjected  to  a  13.2-g  peak  acceleration 
in  the  third  test  (003).  The  pre-  and  post-test  conditions  are  illustrated 
in  Figures  117  through  165.  The  fuselage  and  test  fixture  suffered  no 
significant  visible  damage  or  deformation.  Overhead  storage  bin  damage  is 
again  documented  in  the  post- test  observations  section. 

DATA  EXPLANATIONS 


Prior  to  each  test,  the  overhead  storage  bins  were  emptied  and  the  link  load 
channels  were  zeroed.  Ballast  was  then  added  to  the  bins,  and  a  preload 
recorded  for  each  instrumented  link.  These  preload  values  are  listed  in 
Table  3.  Peak  data  values  and  their  time  of  occurrence  are  listed  in  Table  4. 

TEST  001 

In  Test  00)  fourteen  fuselage  accelerations,  six  overhead  storage  bia 
accelerations  (three  each  on  Bin  'A'  and  Bin  'B'),  eleven  link  loads  on  Bin 
'A',  fifteen  link  loads  on  Bin  'B',  and  two  sled  accelerations  were 
recorded.  Instrumentation  locations  are  shown  in  Figures  2,  5,  and  7. 
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TEST  002 

In  Test  002  fourteen  fuselage  accelerations,  six  overhead  storage  bln 
accelerations  (three  on  Bln  'A.'  and  three  on  Bln  'B'),  eleven  link  loads  on 
Bln  'A',  seven  link  loads  on  Bin  'B*  ,  and  two  sled  accelerations  were 
recorded.  Figures  3,  6,  and  7  document  the  Instrumentation  locations.  Note 
the  repositioning  of  the  Bln  'A*  and  Bln  'B*  accelerometers.  The  links  on 
Bln  'B*  ,  except  link  32,  were  replaced.  Links  3,  4,  14,  15,  22,  and  23  were 
replaced  with  7,  8,  18,  17,  28,  and  25,  respectively.  All  other  Bin  'B' 
links  were  replaced  with  non- instrumented  links. 

TEST  003 

In  Test  003  fourteen  fuselage  accelerations,  three  Bin  'A'  accelerations, 
three  Bln  'B'  accelerations,  eleven  Bln  'A*  link  loads,  seven  Bin  'B'  link 
loads,  and  two  sled  accelerations  were  recorded.  Instrumentation  locations 
are  noted  in  figures  4,  6,  and  7.  Link  32  on  Bin  'B'  was  replaced  with  link 
30  for  this  test. 

POST-TEST  OBSERVATIONS 

Test  001 

The  front  support  bar  of  Bln  'A'  bent  slightly  during  the  test.  A  new  rear 
support  bar  and  shear  pin  were  fitted  for  the  remaining  tests  as  a 
precaution  because  they  are  the  primary  load  restraint. 

The  drag  link  fitting  on  the  central  60-lncb  portion  of  Bln  'B'  pulled  out 
of  the  bln  top  material.  As  a  result,  lower  lateral  links  2  and  4  and  upper 
outboard  links  13,  14,  15,  and  16  broke.  Figures  38  through  59  and  69 
through  76  show  the  Bin  'B'  damage.  The  drag  link  attachment  was  repaired 
and  reinforced  by  sandwiching  the  bin  top  between  two  8-  by  12-inch  steel 
plates.  The  plates  were  bonded  to  the  bln  using  Devcon  Gel  5-Mlnute  Epoxy. 
Longer  bolts  for  the  drag  link  fitting  were  used  and  run  through  the  top 
plate,  bln  top,  and  lower  plate.  The  top  plate  was  0.090-inch  thick  and  the 
bottom  plate  was  0.125-lnch  thick.  The  drag  link  bln  fittings  on  the 
forward  and  rear  20-lnch  bins  contacted  the  fuselage,  as  depicted  in  Figures 


Test  002 


The  front  panel  on  Bin  'A'  began  to  crack  around  the  access  hole  cut  for  the 
callbratiou  tests.  Two  horizontal  cracks  developed,  one  on  each  side  of  the 
hole,  each  approximately  one  half-inch  in  length.  Two  creases  formed  around 
the  outboard  rib  of  the  front  panel,  approximately  four  and  one  half  inches 
above  the  lower  edge  of  the  bin.  Figures  107  through  112  illustrate  the 
front  panel  damage.  Foam  and  plywood  were  positioned  between  the  ballast 
and  the  front  panel  for  the  third  test  to  more  evenly  distribute  the  ballast 
load,  as  shown  in  Figure  123. 

Both  the  front  and  rear  underside  panels  on  Bin  ’B*  opened  during  the  test. 
No  damage  was  noted  on  the  links,  but  the  drag  link  on  the  60-inch  bin  was 
replaced  as  a  precaution  prior  to  the  third  test.  Figures  96  through  104 
document  the  bin  post-test  condition. 

Test  003 

No  further  damage  was  noted  to  Bin  *A'.  Figures  153  through  160  demonstrate 
the  post-test  condition  of  the  bin,  links,  and  ballast. 

The  forward  panel  of  the  60-inch  bin  of  Bin  'B'  separated  from  the  rest  of 
the  bin  along  the  top  and  approximately  halfway  down  its  outboard  edge.  The 
crack  and  the  resulting  damage  are  shown  in  Figures  139  through  142  and 
Figures  151  through  152.  The  leading  edge  of  the  top  drag  link  fitting 
reinforcement  plate  began  to  separate  from  the  bin,  as  depicted  in  Figure 
144.  The  drag  link  fitting  also  contacted  the  fuselage.  Figures  145 
through  149  show  the  contact  marks.  The  outboard,  forward  upper  link  and  a 
lower  lateral  link,  link  number  8,  broke  during  the  test.  Figures  135  and 
136  display  the  damaged  links. 
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TABLE  3 


PRELOAD  DATA  SUMMARY 
approximately  160  LBS.  OF  BALLAST 


OVERHEAD 

CHANNEL 

STORAGE 

BIN  B 

001 

LINK  LOADS 

002 

(LBS. 

003 

LINK  NO. 

3 

40.4 

-26.1 

7 . 5 

LINK  NO. 

4 

4.7 

2 . 0 

7 . 5 

LINK  NO. 

5 

11.2 

6.0 

5  .  2 

LINK  NO. 

6 

26.9 

51.4 

48 . 0 

LINK  NO. 

7 

10. S 

3.3 

3.6 

LINK  NO. 

8 

33.2 

-27.8 

-22.2 

LINK  NO. 

9 

0.0 

-7.4 

-6.2 

LINK  NO. 

10 

11.7 

IS.O 

14. 2 

LINK  NO. 

11 

78.8 

-69.0 

-70.8 

LINK  NO. 

12 

28. 1 

-23.1 

-22.5 

LINK  NO. 

13 

32.1 

2.8 

-4,0 

NOTE:  TENSION  IS  POSITIVE 
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TABLE  3 


PRELOAD  DATA  SUMMARY.  CONT'D. 
APPROXIMATELY  200  LBS.  OF  PALLAST 


OVERHEAD 

CHANNEL 

STORAGE 

BIN  B 

001 

LINK  LOADS 

002 

(LBS. 

003 

LINK 

NO. 

1 

1.5* 

— 

— 

LINK 

NO. 

2 

-9.3 

— 

— 

LINK 

NO. 

3 

18.5 

— 

— 

LINK 

NO. 

4 

10.6 

— 

— 

LINK 

NO. 

5 

20.3 

— 

— 

LINK 

NO. 

6 

6.0 

— 

— 

LINK 

NO. 

13 

1.2 

— 

— 

LINK 

NO. 

14 

37.1 

— 

— 

LINK 

NO. 

15 

50.5 

— 

— 

LINK 

NO. 

16 

4.3 

— 

— 

LINK 

NO. 

21 

.  2 

— 

— 

LINK 

NO. 

22 

33.3 

— 

— 

LINK 

NO. 

23 

47.8 

— 

— 

LINK 

NO. 

24 

2.4 

— 

— 

LINK 

NO. 

32 

8.0 

6.8 

— 

LINK 

NO. 

7 

— 

-1.7 

12.9 

LINK 

NO. 

8 

— 

21.0 

28.8 

LINK 

NO. 

17 

— 

39.9 

29.0 

LINK 

NO. 

18 

— 

11.2 

22.3 

LINK 

NO. 

25 

— 

57.9 

65.4 

LINK 

NO. 

28 

— 

57.8 

50.8 

LINK 

NO. 

30 

— 

— 

3.5 

NOTE:  TENSION  IS  POSITIVE 
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TABLE  4 
DATA  SUMMARY 

001  002  003 


CHANNEL 

MAXIMUM 

TIME 

MAXIMUM 

TIME 

MAXIMUM 

TIME 

PEAK  ACCELERATIONS  (g) 
AND  VELOCITIES  (ft/sec) 

SLED  LONGITUDINAL 

5.9 

116.0 

8.8 

103. 1 

13.  2 

84.6 

VELOCITY 

30.7 

361.1 

37.5 

303.6 

42.3 

243.4 

FLOOR  FORWARD  LONG. 

6.6 

119.5 

9.3 

99.4 

15.0 

84 . 9 

VELOCITY 

30 . 3 

358.5 

37.  2 

302. 2 

42.4 

25  2.5 

FLOOR  FORWARD  LATERAL 

0.8 

220.2 

1.4 

286 . 8 

2 . 6 

221.9 

FLOOR  FORWARD  VERTICAL 

1.8 

22.4 

6.  1 

308.8 

14.3 

251.2 

FLOOR  FORWARD  RESULTANT 

6.6 

119.5 

9.4 

99.4 

15  .  3 

64 . 2 

FLOOR  AFT  LONGITUDINAL 

6.5 

118.8 

9.3 

97.8 

15.3 

79.6 

VELOCITY 

29.4 

358.1 

37.5 

300.6 

42.3 

253 . 6 

FLOOR  AFT  LATERAL 

0.8 

227.5 

1.4 

263.4 

2 . 8 

246 . 6 

FLOOR  AFT  VERTICAL 

1.4 

327.5 

3.7 

293.4 

6  .  2 

241 . 6 

FLOOR  AFT  RESULTANT 

6.6 

118.8 

9.7 

97 . 6 

15.3 

79.6 

FUSELAGE  TOP  BS  1200 

LONGITUDINAL 

10.3 

133.5 

11.2 

94. 2 

17.5 

112.8 

FUSELAGE  TOP  BS  1200 

VERTICAL 

5.0 

248.6 

3 . 5 

304.0 

9.8 

141.9 

FUSELAGE  STARBOARD 

BS  1180  LONGITUDINAL 

7.8 

202.8 

10.4 

108.  1 

16  .  2 

61.6 

FUSELAGE  STARBOARD 

BS  1180  VERTICAL 

1.4 

195.6 

1.8 

280 . 4 

2 . 9 

237 .4 

FUSELAGE  TOP  BS  1240 

LONGITUDINAL 

8.8 

169.4 

12.0 

95.6 

62.4 

89.6 

FUSELAGE  TOP  BS  1240 

VERTICAL 

4.9 

175.4 

5.9 

306.4 

13.9 

134.6 
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TABLE  4 

DATA  SUMMARY.  CQNT'D 

001  002  003 

CHANNEL  MAXIMUM  TIME  MAXIMUM  TIME  MAXIMUM  TIME 


PEAK  ACCELERATIONS  (g) 
AND  VELOCITIES  (ft/sec) 


FUSELAGE  STARBOARD 


BS 

1240  LONGITUDINAL 

6 . 7 

119.4 

11.2 

95.4 

18.5 

94.5 

FUSELAGE  STARBOARD 

BS 

1240  VERTICAL 

1  .  3 

217.1 

2.5 

284.4 

4.7 

236.5 

OVERHEAD  STORAGE  BINS: 

BIN  A 

LONGITUDINAL 

6.9 

136.8 

11.0 

107 . 9 

20.5 

88.4 

BIN  A 

LATERAL 

1.8 

164.1 

2.7 

341.2 

6.0 

108.6 

BIN  A 

VERTICAL 

2.4 

189.2 

3.6 

398.0 

21.7 

107.9 

BIN  B 

LONGITUDINAL 

23.  2 

176.8 

12.9 

83.1 

23.3 

108.6 

BIN  B 

LATERAL 

17.5 

207.5 

4.4 

61 . 2 

32.6 

120.1 

BIN  B 

VERTICAL 

25. 0 

193.8 

10.4 

81.6 

55.0 

115.0 

OVERHEAD  STORAGE  BIN 
LINK  LOADS  (lbs) 

BIN  A: 


LINK 

NO. 

3 

-47.4 

208 . 9 

-55.4 

137.6 

-72.6 

127.  1 

LINK 

NO. 

4 

-117.7 

140.1 

-212.6 

115.1 

-336.2 

83.5 

LINK 

NO. 

5 

-229.6 

115.0 

-327.1 

106.9 

-519.7 

114.4 

LINK 

NO. 

6 

95.  2 

76.2 

109 . 2 

74.0 

137.5 

44.5 

LINK 

NO. 

7 

72.3 

143.4 

91  .  7 

109.4 

104.8 

105.2 

LINK 

NO. 

8 

-  28.8 

207.5 

-65.1 

120. 1 

-178.8 

99.2 

LINK 

NO. 

9 

-167.7 

133.9 

-285.9 

117.1 

-387.6 

95.1 

LINK 

NO. 

10 

-230.9 

138.5 

-379.5 

118.0 

-578.7 

98.5 

LINK 

NO. 

11 

-121.1 

196.4 

-79.5 

188 . 4 

-194.9 

155.6 

LINK 

NO. 

13 

73.8 

121.9 

106.9 

112.5 

201.0 

95.4 

LINK 

NO. 

14 

1539.5 

136.4 

2302.7 

113.6 

3510.9 

96.5 

NOTE:  TENSION  IS  POSITIVE 


TABLE  4 

DATA  SUMMARY.  CQNT'D 

001  002  003 


CHANNEL 

MAXIMUM 

TIME 

MAXIMUM 

TIME 

MAXIMUM 

TIME 

BIN  B: 

LINK  NO. 

1 

251.8 

204. 1 

— 

— 

— 

— 

LINK  NO. 

2 

-47.4 

167 . 5 

— 

— 

— 

— 

LINK  NO. 

3 

542.2 

216.0 

— 

— 

— 

— 

LINK  NO. 

4 

-285.0 

89.6 

— 

— 

— 

— 

LINK  NO. 

5 

-115.0 

269.0 

— 

... 

— 

— 

LINK  NO. 

6 

169.3 

192.0 

— 

— 

— 

— 

LINK  NO. 

13 

118.8 

170.9 

— 

— 

— 

— 

LINK  NO. 

14 

-227.4 

159.1 

— 

— 

— 

— 

LINK  NO. 

15 

286.8 

187.0 

— 

— 

— 

— 

LINK  NO. 

16 

131.6 

175.2 

— 

— 

— 

— 

LINK  NO. 

21 

89 . 1 

195.6 

— 

— 

— 

— 

LINK  NO. 

22 

219.6 

209.9 

— 

— 

... 

— 

LINK  NO. 

23 

257.9 

234.0 

— 

— 

— 

LINK  NO. 

24 

265.7 

196.0 

... 

— 

— 

— 

LINK  NO. 

32 

1344.2 

89.8 

2471.3 

79.2 

— 

LINK  NO. 

7 

— 

— 

318.0 

83.4 

702.5 

131.2 

LINK  NO. 

8 

— 

— 

-512.6 

82.1 

-642.3 

103 . 6 

LINK  NO. 

17 

— 

-502.6 

82.2 

-534.8 

76.4 

LINK  NO. 

18 

... 

— 

-161.6 

74.6 

-218.9 

101.1 

LINK  NO. 

25 

— 

— 

113.  1 

307.8 

306  .  1 

124.9 

LINK  NO. 

28 

— 

— 

190.5 

74.5 

186.3 

127.9 

LINK  NO. 

30 

— 

— 

— 

— 

4131.3 

66 . 4 

NOTE:  TENSION  IS  POSITIVE 


lA 


SUMMARY  OF  RESULTS 


A  Boeing  707  airframe  section  was  instrumented  and  longitudinally  tested  at 
input  energy  levels  of  5.9  g  (30.7  ft/sec),  8.8  g  (37.5  ft/sec),  and  13.2  g 
(42.3  ft/sec).  A  summary  of  the  test  results  follows: 

1.  The  fuselage  shell  and  floor  structure  had  no  visible  separation  or 

structural  damage. 

2.  Bin  'A'  experienced  some  bending  of  the  forward  support  bar  at  the  low 

impact  condition  (Test  001).  A  new  aft  support  bar  and  shear  pin  were 
fitted  for  the  remaining  tests  and  no  further  deformation  was  noted. 

3.  The  Bin  'B'  drag  link  fitting  on  the  60-inch  bin  pulled  out  of  the  top 

of  the  bin  at  the  low  impact  condition  (Test  001) ,  resulting  in  various 
lateral  and  vertical  attachment  links  breaking.  The  bin  was  repaired 
by  bonding  two  steel  plates  to  the  exterior  and  interior  of  the  damaged 
area,  and  attaching  the  drag  link  fitting  by  bolting  through  the 
exterior  plate,  bin  top,  and  interior  plate.  No  further  problems 

occurred  with  this  attachment,  although  at  maximum  conditions  (Test 

003)  the  forward  edge  of  the  exterior  plate  separated  from  the  bin  top. 

4.  The  Bin  'B'  forward  panel  on  the  60-inch  bin  separated  from  the  top 

p-’nel  and  halfway  down  the  outboard  side  panel  at  the  maximum 

acceleration  condition  (Test  003). 

5.  At  the  maximum  test  condition  (Test  003),  peak  longitudinal 

accelerations  measured  at  the  fuselage  floor  were  in  the  15.0  g  to  15.3 
g  range. 

6.  At  the  maximum  test  condition  (Test  003),  peak  longitudinal 

accelerations  measured  on  the  overhead  storage  bins  were  20.5  g  for  Bin 
'A'  and  23.3  g  for  Bin  'B'. 
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OVERALL  AND  INSTRUMENTATION  VIEWS 

(FIGURES  I  THROUGH  7) 
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Figure  2  -  BIN  B  INSTRUMENTATION  LOCATIONS 
TEST  001 
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Figure  3  -  BIN  B  INSTRUMENTATION  LOCATIONS 
TEST  002 
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Figure  5  -  BIN  A  INSTRUMENTATION  LOCATIONS 
TEST  001 


23 


Figure  6  •  BIN  A  INSTRUMENTATION  LOCATIONS 
TESTS  002  &  003 
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Figure  7  -  AIRFRAME  INSTRUMENTATION  LOCATIONS 


TEST  001 

(FIGURES  8  THROUGH  76) 
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Figure  n.  PRE-TEST  BIN  'B'  BALLAST  POSITION 

28 


Figure  40.  POST-TEST  BIN  'B'  OVERALL  SIDE  VIEW 
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Figure  68.  POST-TEST  REAR  DUMMY  CONTACT  WITH  FRONT  SEAT 


INK  r  i’l.orK  :ir  rkmovkii  from  tfo.t  fixture 


POST-TEST  BIN  'B'  LINK  15  CLOSE-UP  REMOVED  FROM  TEST  FIXTURE 

59 


Figure  75. 


Figure  7 


POST- TEST  BIN  'B'  LINK  16  CLOSE-UP  REMOVED  FROM  TEST  FIXTURE 
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Figure  115.  POST-TEST  BIN 


'  REAR  SUPPORT  BAR 


TEST  003 

(FIGURES  117  THROUGH  165) 
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Fiqure  117.  PRE-TEST  OVERALL  LEFT  SIDE  VIEW 


Figure  119.  PRE-TEST  OVERALL  RIGHT  SIDE  VIEW 


Figure  170.  PRE  TEST  REAR  VIEW 
8^ 


’  BAI.I.A 


T  I’OSITinN 


test  cq 


Figure  127.  PRE-TEST  FRONT  SEAT  REAR  VIEW 


Figure  1  <:  F 
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Figure  134.  POST-TF.ST  BIN  'B‘  FORWARD  LOWER  LATERAL  LINKS 

91 


S- 

f  aesf 


PdSTW 


I'OfT  TF:'T  HIN  'H'  ‘.0"  pin  DKAC:  link  K'TTiN-:  K'TKI  A.;!  rfiNTA 'T 
FRONT  ANr-I.K  V  !  KW 


F 1  g  u  r  f>  I  4  h  . 


Fiqiire  1S4.  POST  TEST  BIN  'A'  BALLAST  DAMAGE 

i>)| 


Figure  159.  POST-TEST  BIN  'A'  REAR  STRUCTURE  REAR  ANGLE  VIEW 


Figure  160.  POST-TEST  BIN  'A'  REAR  SUPPORT  BAR  SHEAR  PIN,  REMOVED 

104 


Figure  lfi4,  POST-TFST  FRONT  SFAT  OUTBOARD  DFATBACK  REAR  DUMMY  CONTACT 

:  I  If  . 


Figure  165.  POST-TEST  FRONT  SEAT  CENTER  SEAT  BACK  REAR  DUMMY  CONTACT 
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CHANNEL 

MNEMONIC 


CHANNEL 

TITLE 


SLDXG  SLED  ACCELERATION 

SLDXGA  SLED  ACCELERATION  REDUNDANT 

SLDXVI*  SLED  VELOCITY  -  INTEGRATED 

FLFXG  FLOOR  FORWARD  LONGITUDINAL  ACCELERATION 

FLFXV*  FLOOR  FORWARD  LONGITUDINAL  VELOCITY 

FLFYG  FLOOR  FORWARD  LATERAL  ACCELERATION 

FLF2G  FLOOR  FORWARD  VERTICAL  ACCELERATION 

FLFRC  FLOOR  FORWARD  RESULTANT  ACCELERATION 

FLAXG  FLOOR  AFT  LONGITUDINAL  ACCELERATION 

FLAXV*  FLOOR  AFT  LONGITUDINAL  VELOCITY 

FLAYG  FLOOR  AFT  LATERAL  ACCELERATION 

FLAZG  FLOOR  AFT  VELOCITY  ACCELERATION 

FLARG*  FLOOR  AFT  RESULTANT  ACCELERATION 

FMTXG  FUSELAGE  MID  TOP  LONGITUDINAL  ACCELERATION 

FMTZG  FUSELAGE  MID  TOP  VERTICAL  ACCELERATION 

FMSXG  FUSELAGE  MID  STARBOARD  LONGITUDINAL  ACCELERATION 

FMSZG  FUSELAGE  MID  STARBOARD  VERTICAL  ACCELERATION 

FATXG  FUSELAGE  AFT  TOP  LONGITUDINAL  ACCELERATION 

FATZG  FUSELAGE  AFT  TOP  VERTICAL  ACCELERATION 

FASXG  FUSELAGE  AFT  STARBOARD  LONGITUDINAL  ACCELERATION 

FASZG  FUSELAGE  AFT  STARBOARD  VERTICAL  ACCELERATION 

‘CALCULATED  DATA  CHANNELS 


A-2 


OVERHEAD  STORAGE  BIN  INSTRUMENTATION 

CHANNEL  CHANNEL 

MNEMONIC  TITLE 


BBXG 

BBYG 

BBZG 

HBXG 

HBYG 

HBZG 

TIBS 

T2BS 

T3BS 

T4BS 

T5BS 

T6BS 

T7BS 

T8BS 

TUBS 

T14BS 

TUBS 

TUBS 

TUBS 

TUBS 

T21BS 

T22BS 

T23BS 

T24BS 

T25BS 

T28BS 

T30BS 

T32BS 

T3HS 

T4HS 

T5HS 


BIN  'B' 
BIN  'B' 
BIN  'B' 
BIN  ’A' 
BIN  'A' 
BIN  ’A' 
BIN  'B* 
BIN  'B' 
BIN  'B* 
BIN  'B' 
BIN  'B' 
BIN  'B' 
BIN  'B* 
BIN  'B' 
BIN  'B’ 
BIN  'B' 
BIN  'B' 
BIN  'B* 
BIN  'B* 
BIN  'B' 
BIN  'B' 
BIN  ’B' 
BIN  'B' 
BIN  'B' 
BIN  ’B’ 
BIN  'B’ 
BIN  'B' 
BIN  'B' 
BIN  'A' 
BIN  'A' 
BIN  ’A’ 
BIN  'A* 


LONGITUDINAL  ACCELERATION 
LATERAL  ACCELERATION 
VERTICAL  ACCELERATION 
LONGITUDINAL  ACCELERATION 
LATERAL  ACCELERATION 
VERTICAL  ACCELERATION 
LINK  1  LOAD 
LINK  2  LOAD 
LINK  3  LOAD 
LINK  4  LOAD 
LINK  5  LOAD 
LINK  6  LOAD 
LINK  7  LOAD 
LINK  8  LOAD 
LINK  13  LOAD 
link  14  LOAD 
LINK  15  LOAD 
LINK  16  LOAD 
LINK  17  LOAD 
LINK  18  LOAD 
LINK  21  LOAD 
LINK  22  LOAD 
LINK  23  LOAD 
LINK  24  LOAD 
LINK  25  LOAD 
LINK  28  LOAD 
LINK  30  LOAD 
LINK  32  LOAD 
LINK  3  LOAD 
LINK  4  LOAD 
LINK  5  LOAD 


T6HS 


LINK  6  LOAD 


OVERHEAD  STORAGE  BIN  INSTRUMENTATION 


CHANNEL 

MNEMONIC 

T7HS 

T8HS 

T9HS 

TIOHS 

TllHS 

T13HS 

T14HS 


CHANNEL 

TITLE 


BIN 

'A*. 

LINK 

7 

LOAD 

BIN 

•A’. 

LINK 

8 

LOAD 

BIN 

•A'. 

LINK 

9 

LOAD 

BIN 

'A*  , 

LINK 

10 

LOAD 

BIN 

'A*  , 

LINK 

11 

LOAD 

BIN 

•A', 

LINK 

13 

LOAD 

BIN 

'A'. 

LINK 

14 

LOAD 

A-4 


APPENDIX  B 

DATA  PLOTS 


B 


TEST  001 


B-2 


m  .  TEST  Ml  .  DVERHERQ  LUCCflCE  BIN  TEST 

91129  FILTER  -  BLPF  199/  316/  -40 

3LDX6  MINp  HftX  VALUES  ‘  -9.88«  116.99,  9.33  8  499.66 


TIME  CMSEC3 

OVERHEAD  LUGGAGE  BIN  5.B6  OYNRNIC  TEST 
SLED  ACCELERATION 


m  .  TEST  QQl  .  DVERHERO  LUCCRCE  BIN  TEST 

91823  FILTER  -  BLPF  388/  949/  >40 

3LDXy[  MIN,  MftX  VALUES  ‘  -30.74  8  381. 13  ,  8.81  8  -27.B3 


TIME  CNSEC} 

OVERHERO  LUeCRGE  BIN  5.D6  OYNRNIC  TEST 
SLED  VELOCITY  INTEGRATED 


FAR  .  TEST  m  .  OVERHERO  LUCCACE  BIN  TEST 

91823  FILTER  -  BLPF  189/  316/  -4® 

310X60  HIN.  MRX  VALUES  =  -3.84e  116.88.  8.43  e  S89.B3 


TJHE  (MSEC) 

OVERHEflO  LUGGAGE  BIN  5.BG  OVNRNIC  TEST 
SLED  ACCELERATION  REOUNOANT 


FAR  .  TEST  0fll  .  DVERHERD  LUGfiACE  BIN  TEST 

91823  FILTER  -BLPF  118/  316/  -48 

TIBS  HIN,  MAX  VALUES  =  -86.188  387.73  .  231.83  8  294.15 


TIHE  CMSECD 

OVERHEAD  LUGGAGE  BIN  5.DG  DYNRNIC  TEST 
BIN  B  TURNBUCKLE  IB  FORCE 


Fflfl  .  TEST  001  .  DVERHEflO  LUfiCftCE  BIN  TEST 

91123  FILTER  -  BLPF  188/  316/  -40 

T263  HIN,  MRX  VALUES  =  ■47.39e  187.91  >  46.19b  111.98 


B-7 


TIHE  CNSEC) 

OVERHERO  LUGGAGE  BIN  5.BG  OYNRNIC  TESf 
BIN  B  TURNBUCKLE  2B  FORCE 


FAR  .  TESr  m  .  OVERHEAD  LUCCACE  BIN  TEST 

9H23  FILTER  -BLPF  m/  316/  -40 

T9B3  HIN.  MftX  VALUES  -•  -1.18e  -44.3B  »  542.16  «  218.B8 


TIME  CMSECT 

OVERHERO  LUeOflOE  BIN  5.BG  DYNAMIC  TEST 
BIN  B  TURNBUCKLE  3B  FORCE 


m  .  TEST  Sfil  .  DVERHEfW  LUCCftfiE  BIN  TEST 

91B23  FILTER  -  BLPF  191/  316/  -40 

T4B3  HIN,  MAX  VALUES  =  -284.988  89.83  ,  144.76  8  J82.13 


TIME  CMSEC) 

OVERHERO  LU6GR6E  BIN  5.66  OYNRNIC  TEST 
BIN  B  TURNBUCKLE  4B  FORCE 


rflfl  .  TEST  filfll  .  DVERHERO  LUCCRCE  BIN  TEST 

91123  FILTER  -  BLPF  lifl/  316/  -48 

T3B3  HIN.  MftX  VALUES  =  -113.019  209.0®,  97.17  «  216.15 


B-10 


TINE  CMSEC] 

OVERHERD  LUGGAGE  BIN  5.BG  OYNRNIC  TEST 
BIN  B  TURNBUCKLE  5B  FORCE 


FRR  .  TEST  ifll  .  OV'ERHERQ  LUCCRfiE  BIN  TEST 

91123  FILTER  -  BLPF  119/  316/  -40 

TQ63  HIN,  MRX  VALUES  ^  -64.398  234.38  .  169.29  8  192. IB 


B-11 


TIME  (MSEC) 

OVERHERD  LUGCRGE  BIN  5.  DC  DYNRNIC  TEST 
BIN  B  TUhNBUCKLE  6B  FORCE 


FAR  .  TEST  QiHl  .  DVERHERO  LUfiCACE  BIN  TEST 

91®23  FILTER  ■  BLPF  108/  316/  -40 

T1SB3  MIN,  MAX  VALUES  =  -17.838  178.63  ,  118.83  8  170.68 


B-12 


TIME  CMSEC3 

OVERHEAD  LUGGAGE  BIN  5.BG  DYNRNIC  TEST 
BIN  B  TURNBUCKLE  13B  FORCE 


FRA  .  TEST  0ei  .  DVERHEflO  LUCCRfiE  BIN  TEST 

91123  FILTER  -BLPF  111/  316/  '4« 

T1463  HIN»  HRX  VRLUE3  ^  -227.429  139.13.  1.38  «  9.BB 


B-13 


TIHE  CMSECI 

OVERHERO  LUGGAGE  BIN  5.DG  DYNRNIC  TEST 
BIN  e  TURNBUCKLE  146  FORCE 


Fflfl  .  TEST  Ml  .  DVERHEfffl  LUCCRCE  BIN  TEST 

91829  FILTER  -  BLPF  188/  916/ 

T19B3  HIN.  MRX  VALUES  ‘  -268.408  98.73  p  298.888  187.88 


B-14 


r  158'  198'  238'  278 

TINE  CNSEC) 

OVERNERO  LUGGRGE  BIN  5.66  OYNRNIC  TEST 
BIN  B  TURNBUCKLE  15B  FORCE 


TEST  Ml  .  DVERHEflQ  LUGCAfiE  BIN  TEST 

FILTER  -  BLPF  180/  316/  -49 

HIN.  mx  VALUES  ^  -23.4e»  139.79.  131.69  «  179.29 


B-15 


TINE  CHSEC) 

OVERHERO  LUGGAGE  BIN  5.BG  OYNRNIC  TEST 
BIN  B  rURNBUCKLE  16B  FORCE 


FRA  .  TEST  ini  .  QVERHERO  LUCCRCE  BIN  TEST 

31123  FILTER  -  BLPF  181/  316/  -40 

T21B3  HIN,  MAX  VALUES  =  -15.77«  137.83  ,  89.13  •  193.83 


B-16 


TINE  CMSEC) 

OVERHEflO  LUGGR6E  BIN  5.06  OYNRNIC  TEST 
BIN  B  rURNBUCKLE  21B  FORCE 


Fflfl  .  TEST  Ml  .  DVERHEflO  LUCCftfiE  BIN  TEST 

91123  FILTER  -  BLPF  111/  316/  -M 

T22B3  HIN.  mx  VALUES  •  -41.39«  136.73,  219.62  e  219.66 


B-17 


TINE  CNSEC) 

OVERHERO  LUG6ROE  BIN  5.B6  OYNRNIC  TESF 
BIN  B  TURNBUCKLE  22B  FORCE 


m  .  TEST  Ml  .  DVERHEM  LUCfiRCE  BIN  TEST 

91123  FILTER  -  BLPF  189/  316/  -40 

T23B3  NIN.  mX  mUCS  •  -10.10e  91.75.  237.92  *  2S4.0B 


B-18 


TINE  CNSEC) 

OVERHEBO  LUGGRGE  BIN  5.BC  DYNRNIC  TEST 
BIN  B  rURNBUCKLE  23B  FORCE 


m  .  TEST  Ml  .  DVERHEfU]  LUCfiACE  BIN  TEST 

91123  FILTER  -  BLPF  Iff/  316/  *48 

T24B3  HIN*  mX  VALUES  •-  -46.648  162.16  r  289.73  «  136.BB 


B-19 


TINE  CNSECT 

OVERHEBO  LUGGAGE  BIN  5.6G  OYNRNIC  TEST 
BIN  B  rURNBUCKLE  24B  FORCE 


FRR  .  TEST  mi  .  DVERHEfKI  LUCCRCE  BIN  TEST 

91123  FILTER  -  BLPF  Hi/  316/  -40 

T32B3  HIN,  MAX  VALUES  =  *3.318  396.13,  1344.24 


TINE  CNSEC3 

OVERHERO  LUGCR6E  BIN  5.D6  DYNRNIC  TEST 
BIN  B  rURNBUCKLE  32B  FORCE 


FRfl  .  TEST  Ml  .  DVERHERO  LUCfiRfiE  BIN  TEST 

91123  FILTER  -  BLPF  Iff/  316/  -40 

T9H3  HIN.  HRX  VALUES  ‘  ‘47.748  2f6.88  .  21.118  267. BB 


DZ  01  0  01-  0C-  ec-  00- 

[  fixxail  33UOJ 


B-21 


TINE  CMSEC} 

OVERHEflO  LUeCRGE  BCN  5.66  OYNRNIC  TEST 
BIN  R  TURNBUCKLE  3H  FORCE 


TEST  Ml  .  DVERHEflO  LU6CACE  BIN  TEST 

FILTER  ■  BLPF  111/  316/  -4« 

HIN.  mX  VALUES  ^  -117.67e  1I||.1S>  18.14  «  21. BB 


TIKE  CMSECS 

OVERHERO  LUQGRCE  BIN  5.D6  DYNRNIC  TEST 
BIN  R  TlIRNBUCKLE  4H  FORCE 


m  .  TEST  iai  .  QVERHEfU  LUCfiACE  BIN  TEST 

91123  FILTER  -  BLPF  199/  316/  >40 

T3H3  HIN.  MftX  VALUES  ■  -229.37b  115.99  ,  18.78  «  38.25 


[  fixiani  33UOjj 


B-23 


TIME  CMSEC) 

OVERHERO  LUGGAGE  BIN  5.06  DYNAMIC  TEST 
BIN  fi  TURNBUCKLE  5H  FORCE 


FRA  .  TEST  m\  .  DVERHERO  LUCfiACE  BIN  TEST 

91023  FILTER  ■  BLPF  Iflfl/  316/  -40 

TaH3  HIN»  MAX  VALUES  =  -50.59«  490.30.  99.16  »  76.23 


B-24 


r  150  100  230  270 

TINE  (MSEC} 

OVERHEAD  LUGGAGE  BIN  5.BG  DYNRNIC  TEST 
BIN  fl  TURNBUCKLE  6H  FORCE 


TEST  m  .  DVERHERQ  LUCCRCE  BIN  TEST 

FILTER  •  BLPF  108/  316/  *49 

HIN.  mx  VALUES  *  -6.62«  428. S8  *  72.83  «  143.38 


TIKE  CMSEC) 

OVERHERO  LUGGR6E  BIN  5.BG  OYNRNIC  TEST 
BIN  fl  TURNBUCKLE  7H  FORCE 


m  .  TEST  QQl  .  .  DVERHERQ  LUCCRCE  BIN  TEST 

9H23  FILTER  -  BLPF  190/  316/  -48 

TaH3  HIN,  HftX  VflLUC3  -28.84b  207.30  »  22.49  b  234.73 


t  f)TXXQll  3DU0J 


B-26 


TIHE  CMSEC3 

OVERHERO  LUGGAGE  BIN  5.0G  OYNRNIC  TEST 
BIN  fl  TURNBUCKLE  8H  FORCE 


FRR  .  TEST  0101  .  DVERHEfiQ  LUCCRCE  BIN  TEST 

91«23  FILTER  •  BLPF  10(1/  316/  -40 

T9H3  MIN,  MAX  VALUES  =  -167.718  133.88  ,  18.®5  ?  398. B3 


(  ffxxQU  aouojj 


B-27 


TIME  CMSEC] 

OVERHERO  LUGGAGE  Bill  5.DG  OYNRNIC  TEST 
BIN  R  TURNBUCKLE  9H  FORCE 


TEST  aiai  .  OVERHEAD  LUGOACE  BIN  TEST 

FILTER  ■  BLPF  mJ  316/  -40 

HIN»  MAX  VALUES  =  ‘230.888  138.51  »  3.54  «  379.25 


I  fIXXfl'Il  33UOJ 


B-28 


TIHE  CMSEC3 

OVERHERO  LUeeflGE  BIN  5. 06  DYNRNIC  TEST 
BIN  R  rURNBUCKLE  IBH  FORCE 


TEST  mi  .  OVERHEAD  LUCCACE  BIN  TEST 

FILTER  •  BLPF  HI/  316/  -40 

HIN.  naX  VALUES  >  -121. 09«  136.38  .  116.89  e  238.66 


TIHE  CMSECD 

OVERHERO  LUGGAGE  BIN  5.BG  DYNRNIC  TEST 
BIN  R  rURNBUCKLE  IIH  FORCE 


FAR  .  TEST  m  .  DVERHEflG  LUCfiAfiE  BIN  TEST 

91B23  FILTER  -  BLPF  118/  318/  -48 

T13H3  HIN.  MAX  VALUES  =  -28.84  8  334.63  .  73.77  8  J21.BB 


caiS  33U0J 


B-30 


TINE  CNSEC) 

OVERHERO  LUCeflCE  BIN  5.B6  DYNANIC  TEST 
BIN  R  rURNBUCKLE  13H  FORCE 


TEST  fiil  .  DVERHERO  LUCCflfiE  BIN  TEST 

FILTER  ■  BLPF  188/  316/  -4« 

HINp  MAX  VALUES  :  '29.61 «  423. IS.  19S9.3S  «  1S6.SB 


I  158  198  238  278  318  3S8 

TIHE  CNSEC) 

OVERHERO  LUGGAGE  BIN  5.6G  DYNRNIC  TEST 
BIN  A  rURNBUCKLE  14H  FORCE 


FAR  .  TEST  llfil  .  DVERHERQ  LUfifiRCE  BIN  TEST 

91123  FILTER  •  BLPF  191/  316/  -48 

PLfXR  HIN.  MRX  VALUES  ^  *6.47«  121.66.  1.28  «  412.23 


I 


B-32 


TINE  CNSEC} 

OVERHERO  LUGGAGE  BIN  5.BG  OYNRNIC  TEST 
^LQOR  FORVRRD  LONGITUDINAL  RCCELERATION 


m  .  TEST  Ml  .  OVERHEflO  LUCCACE  BIN  TEST 

91123  FILTER  -  BLPF  318/  949/  -48 

PLFXV  HIN.  HftX  VALUES  ^  -38.33e  938.98,  8.13  •  *37.13 


C03C/1J3  iiODlSA 


B-33 


TINE  (NSEC) 

OVERHERO  LUGCRGE  BIN  5.BG  DYNRNIC  TEST 
FLOOR  FORVRRO  LONGITUDIHRL  VELOCITY 


m  .  TEST  m  .  OVERHEAD  LUGCRCE  BIN  TEST 

91B23  FILTER  ■  BLPF  188/  316/  -40 

FIFTB  HIN,  MAX  VALUES  =  '0.63e  329.58  ,  8.57  »  221. B5 


B-3A 


TINE  CNSECD 

OVERHERD  LUeGAOE  BIN  5.BG  DYNRNIC  TEST 
FLOOR  FORHRRO  LRTERRL  RCCELERRTION 


m  .  TEST  eti  .  DVERHEfffl  LUfiCRCE  BIN  TEST 

91123  FILTER  -  BLPF  119/  316/  ‘49 

PLFZe  NIN»  mx  VALUES  =  -8.77«  339.23  »  1.17*  26.BS 


B-35 


TINE  (MSEC) 

OVERHERO  LUGGAGE  BIN  5.DG  DYNRNIC  TEST 
FLOOR  FORWARD  VERTICAL  RCCELERRTION 


FAR  .  TEST  0fll  .  DVERHERfl  LUCfiRCE  BIN  TEST 

91123  FILTER  •  BLPF  191/  316/  -4® 

fim  HIN.  MAX  VALUES  ^  e.®4«  974.29.  Q.48  e  121. Bl 


(9)  N0I1UU31333U 


B-36 


TIKE  CMSECT 

OVERHERO  LUGGAGE  BIN  5.0G  OYNRNIC  TEST 
FLOOR  FORVRRO  RESULTANT  ACCELERRTION 


m  .  TEST  Ml  .  OVERHERO  LUCfiftCE  BIN  TEST 

91129  FILTER  -  BLPF  198/  316/  -48 

rim  HIN.  HflX  VALUES  -  -6.26V  121.79.  1.14  v  412.SB 


B-37 


IINE  CNSEC) 

OVERHEAD  LUGGAGE  BIN  5.BG  OYNRNIC  TEST 
FLOOR  RFT  LONGITUDINAL  RCCELERRTIOH 


m  .  TEST  Ml  .  DVERKEAQ  LUCfiflCE  BIN  TEST 

91123  FILTER  •  BLPE  388/  949/  >40 

PLftXV  HIN.  MftX  mUE3  =  -29.37  e  338.13  ,  8.82  8  *37.13 


C03C/1J5  J1110D13A 


B-38 


TIME  CNSEC) 

OVERHEnO  LUGGR6E  BIN  5.BG  DYNRNIC  TEST 
FLOOR  RFT  LONCITUDINRL  VELOCITY 


TEST  Oil  .  OVERHEflO  LUfifiRCE  BIN  TEST 

FILTER  -  BLPF  118/  316/  -40 

BIN.  mX  VALUES  ‘  -0.498  334.29  .  8.63  e  246. BB 


B-39 


TIME  CMSEC) 

OVERHERO  LUGGAGE  BIN  5.DG  DYNRNIC  TEST 
FLOOR  RFT  LfiTERfiL  flCCELERRTIDN 


FAR  .  TEST  I2IQ1  .  DVERHERfl  LUCCACE  BIN  TEST 

9l»23  FILTER  •  BLPF  183/  318/  -30 

FLfl26  HIN,  MAX  VALUES  =  -1.27#  336.33  p  1.38  e  211.15 


B-40 


TIHE  CNSEC) 

OVERHEAD  LUGGAGE  BIN  5.BG  OYNRNIC  TEST 
FLOOR  RFT  VERTICAL  RCCELERRTION 


Fflfl  .  TEST  f«ai  .  DVERHERO  LUCCACE  BIN  TEST 

31®23  FILTER  ■  BLPF  m/  316/  -40 

FLflR6  MIN,  MftX  VALUES  =  0.02e  -17.60,  0.27  »  120.73 


ftZ  QZ  91  Z}  0  V  O  ft-  Q- 

(9)  NOIiyU3*13a3M 


B-41 


71 HE  CMSEC) 

OVERHERD  LUGGAGE  BIN  5.BG  DYNfiNIC  TEST 
FLOOR  RFT  RESULTANT  ACCELERATION 


.  TEST  001  .  DVERHERO  LUCCRCE  BIN  TEST 

91023  FILTER  ■  BLPF  189/  316/  -40 

FNTX6  HIN,  MRX  VALUES  =  -6.648  183.63  »  1.138  578.08 


B-42 


TIHE  CHSEC) 

OVERHERO  LUGGAGE  BIN  5.BG  OYNRNIC  TEST 
FUSELAGE  HID  TOP  laHGlTUDINRL  flCCELERRTlON 


m  .  TEST  081  .  DVERHEflO  LUfifiACE  BIN  TEST 

91123  FILTER  -  BLPF  118/  316/  -40 

FNTZ6  HIN.  nnX  VALUES  '  -1.98e  292.13  ,  1.66  8  236.63 


B-43 


TIHE  CMSECT 

OVERHERO  LUCeRGE  BIN  5.BG  DYNRNIC  TEST 
FUSELR6E  NIO  TOP  VERFICRL  RCCELEHRTION 


FAR  .  TEST  Ml  .  DVERHEAO  LUCCRCE  BIN  TEST 

91123  FILTER  -  6LPF  191/  916/  <48 

PN9X6  MIN*  MRX  VALUES  -  '6.14b  129.13  *  9.89  b  418.29 


B-44 


TINE  CMSEC3 

OVERHEAD  LUGCASE  8(N  S.06  OYNRNIC  TEST 
FUSELAGE  HID  STRRBQARD  LONGITUDINRL  ACCELERATION 


m  .  TEST  ail  .  DVERHERO  LUCCRCE  BIN  TEST 

91123  FILTER  -  BLPF  119/  316/  -40 

PN3Z6  HIN,  MAX  VALUES  *  '0.638  314.23.  8.86  8  242.88 


B-A5 


TIHE  CNSEC} 

OVERHEflO  LUCeRCE  BIN  5.B6  OYNRNIC  TEST 
FUSELAGE  NIO  STARBORRO  VERTICAL  ACCELERATION 


FAR  .  TESr  Ml  .  QVERHEflO  LUCfiftfiE  BIN  TEST 

91129  FILTER  •  BLPF  181/  916/  *40 

PflTX6  HIN.  HnX  VALUES  -  ‘6.S7«  131. 6S  .  1.12*  369. BB 


B-46 


TIME  CMSEC) 

OVERHERO  LUGGAGE  BIN  5.BG  OYNRNIC  TEST 
FUSELAGE  RFT  TOP  LQNCnUDINRL  RCCELERATION 


FflA  .  TEST  Ml  .  OVERHEflO  LUCCACE  BIN  TEST 

91123  FILTER  •  BLPF  IM/  316/  -M 

MTZ6  NIN.  HRX  VALUES  :  -S.Me  221.31.  3.31  «  166.23 


B-47 


TIKE  CMSEC) 

OVERHEAD  LUCCA6E  BIH  5.K  DYNAMIC  TEST 
FUSELR6E  RFT  TOP  VERFICRL  RCCELERATION 


FAR  .  TEST  Ml  .  DVERHEfU  LUCCRfiE  BIN  TEST 

91123  FILTER  -  BLPF  119/  316/  -48 

FflSXS  HIN.  mX  VALUES  >  ‘6.33«  124.91.  1.17  «  984.  BS 


B-48 


TINE  CMSEC] 

OVERHERO  LUGCflCE  BIN  5. 06  DYNRNIC  TEST 
FUSELR6E  RFT  STARBOARD  LONOITUDINRL  ACCELERATION 


FAR  .  TEST  ni  .  DVERHERO  LUCCACE  BIN  TEST 

91129  FILTER  -  BLPF  111/  916/  -40 

riazi  NiN.  mx  VALUES  <  -a.sae  394.  n.  1.99  v  109.99 


B-49 


TIHE  CMSEC) 

OVERHEAD  LU0GA6E  BIN  5. DC  OYNRNIC  TEST 
FUSELAGE  RFT  STARBOARD  VERTICAL  ACCELERATION 


TEST  atl  .  DVERHEfU  LUCCAfiE  BIN  TEST 

FILTER  -  BLPF  ill/  3 IS/  -48 

HIN.  HRX  VALUES  •  ’14.02e  131.29  »  3.11  •  1S3.18 


(0)  M0I1UU3~I333U 


B-50 


TINE  CMSEC) 

OVERHERO  LU6GR6E  BIN  5.B6  OYNRNIC  TEST 
BIN  B  LONGITUOINRL  ACCELERATION 


Fflft  .  TEST  atl  .  DVERHEflO  LUCCACE  BIN  TEST 

31123  FILTER  -  BLPF  111/  316/  -41 

BBT6  HIN,  mx  VALUES  *  -12.19  V  211.03.  11.43  «  193. 63 


B-51 


TINE  CMSECl 

OVERHEAD  LUGGflCE  BIN  5.B6  OYNRNIC  TEST 
BIN  B  LRTERRL  RCCELERRTION 


FAR  .  FESr  aei  .  OVERHEBO  LUCfiACE  BIN  TEST 

31129  FILTER  -  BLPF  1317  916/  -M 

BBZ6  MIN.  HnX  VALUES  -  -9.088  232. 6S  *  17.118  193.73 


(9)  M0I1UU3~I333U 


B-52 


(0)  MoiJLuuaisaou 


B-53 


TEST  iSl  .  OVERHERO  LUCfiRCE  BIN  TEST 

FILTER  -  BLPF  111/  316/  -41 

HIN.  nm  VALUES  *  '1.699  117.13*  1.97  •  293.5D 


B-54 


TINE  CMSEC) 

OVERHERO  LUCGA6E  BIN  5.K  OYNRNIC  TEST 
BIN  A  LRTERRL  RCCELERRTIDN 


FAR  .  TEST  Ml  .  DVERHERQ  LUCfiRfiE  BIN  TEST 

9 1023  FILTER  -  BLPF  118/  316/  >40 

H6Z6  NIN.  mx  VALUES  =  -1.898  193.23  >  1.79  8  298.BS 


(0)  KIOI1WU31303U 


B-55 


TINE  CNSEC3 

OVERHERO  LUCCRGE  BIN  5.DG  DYNRNIC  TEST 
BIN  R  VERTICRL  flCCELERRTJON 


TEST  002 


B-56 


TEST  102  .  DVERHERQ  LUCfiAfiE  BIN  TEST 

FILTER  -  BLPF  1817  316/  >40 

HIN.  NRX  VALUES  -  -8.78e  18S.1S  r  8.6S  «  S92.B3 


B-57 


TINE  CNSECT 

OVERHEBO  LUCeflGE  BIN  B.BC  DYNRNIC  TEST 
SLED  RCCELERRTION 


TEST  ii2  .  OVERHEM  LUCCftfiE  BIN  TEST 

FILTER  -  BLPF  311/  919/  -49 

HIN>  MAX  VALUES  <  'S7.46e  SfS.83  »  1.91  v  *41.13 


B-58 


TINE  CNSEC) 

OVERHERO  LUGGAGE  BIN  6.BG  OYNRNIC  TEST 
SLED  VELOCITY  INTEGRATED 


FRA  .  TEST  m2  .  DVERHEM  LUCCRCE  BIN  TEST 

91124  FILTER  -  BLPF  111/  316/  -48 

9LDX6R  NIN*  mX  VALUES  •  ‘8.879  99.68  f  1.47  «  S24.6S 


(0)  Noixwua~ia39u 


B-59 


TIME  (MSEC) 

OVERHERO  LUCGROE  BIN  B.B6  OYNRNIC  TESF 
SLED  RCCELERRTION  REDUNORNT 


TEST  m2  .  DVERHEM)  LUfiCBfiE  BIN  TEST 

FILTER  -  BLPF  IH/  318/  -48 

HIN.  nnx  VALUES  -  -92.68*  949.88  .  317.98  *  83.38 


B-60 


TIKE  (MSEC) 

OVERHERO  LUGGAGE  BIN  B.BG  OYNRNIC  TEST 
BIN  B  TURNBUCKLE  7B  FORCE 


FAR  .  TEST  002  .  QVERHERa  LUCfiACE  BIN  TEST 

91«4  FILTER  -BLPF  IM/  316/  -40 

TaB3  MN,  MAX  VALUES  =  02.13,  07.64  8  421.38 


t  fTXXQll  33UO^ 


B-61 


11 HE  (MSEC] 

OVERHEAD  LUGGAGE  BIN  B.BG  OYNfINIC  TESf 
BIN  B  TURNBUCKLE  8B  FORCE 


Fflfl  .  TEST  i2»!I2  .  OVERHEAD  LUCfiftfiE  BIN  TEST 

91024  FILTER  -BLPF  180/  316/  -4® 

T17B3  WIN,  MftX  VflLUE3  -■  -502.83»  82.23  .  113. 3J  9  406.73 


[  fixxani  33UOJ 


B-62 


TINE  CMSEC) 

OVERHERO  LUGGAGE  BIN  B.BG  DYNRNIC  TEST 
BIN  B  rURNBUCKLE  17B  FORCE 


FAR  .  TEST  032  .  DVEFtHEFtO  LUGfiRCE  BIN  TEST 

31124  FILTER  -  BLPF  Ifli/  316/  -40 

T18B3  HIN,  MAX  VALUES  =  -161.588  74.63  *  37.43  ®  466.23 


Oft  ez  OT  C-  03-  GC-  0S-  GD-  dfl- 

l  fJXiail  3DU0J 


B-63 


TIME  (MSEC) 

OVERHERO  LUGGAGE  BIN  B.BG  OYNRNIC  TEST 
BIN  B  TURNBUCKLE  18B  FORCE 


FRR  .  TEST  m2  .  DVERHERQ  LUCfiRCE  BIN  TEST 

91024  FILTER  •  BLPF  188/  916/  -40 

T28B3  HIN,  MAX  VALUES  =  -79.69i»  237.25  ,  198.49  «  74.511 


TIHE  CMSEC) 

OVERHEflO  LUGGAGE  BIN  B.BG  DYNRNIC  TEST 
BIN  B  rURNBUCKLE  286  FORCE 


FfiA  .  TESr  m2  .  DVERHEflD  LUCCftfiE  BIN  TEST 

91B24  FILTER  -  BLPF  m/  316/  -40 

T25B3  HIN,  nnx  VALUES  =  *98.338  235.73  »  113.678  367.73 


[  fTXXSll  20UOJ 


B-65 


TINE  CNSEC) 

OVERHERD  LUGGAGE  BIN  B.BG  DYNRNIC  TEST 
BIN  B  TURNBUCKLE  25B  FORCE 


FflB  .  TESr  m  .  OVERHEAD  LUGCftCE  BIN  TEST 

91t24  FILTER  -  BLPF  108/  316/  -40 

T32B3  HIN.  rarX  VALUES  •  -272.218  489.18  .  2471.27  8  79.23 


B-66 


TIHE  (MSEC) 

OVERHERD  LUGGAGE  BIN  B.BG  DYNRNIC  TEST 
BIN  6  rURNBUCKLE  326  FORCE 


PflA  .  TEST  li)Q2  .  OVERHERD  LUOCRCE  BIN  TEST 

91®24  FILTER  -  BLPF  189/  316/  -40 

T3H3  HIN.  MAX  VALUES  =  -53.46?  137.73  ,  13.29?  349.75 


B-67 


TIHE  CMSEC3 

OVERHERD  LUGGRGE  BIN  B.BG  OYNRNIC  TEST 
BIN  fl  TURNflUCKLE  3H  FORCE 


Fflfl  .  TEST  131212  .  DVERHERD  LUfififlCE  BIN  TEST 

91824  FILTER  “BLPF  108/  318/  -4® 

Ti|H3  MINp  MAX  VALUES  =  -212.568  115.13.  39.88 


B-68 


TIHE  CMSEC) 

OVERHERO  LUGGAGE  BIN  B.BG  OYNRNIC  TEST 
BIN  fl  TURNBUCKLE  4H  FORCE 


TEST  m2  .  OVERHEflO  lUCfiACE  BIN  TEST 

FILTER  -  BLPF  111/  316/  -40 

HIN,  MAX  VALUES  ^  -S27.109  188.68  .  81.93  «  347.83 


8-6° 


TINE  CNSEC) 

OVERHERO  LUGGRCE  BIN  B.BC  DYNRNIC  TEST 
BIN  R  TURNBUCKLE  5H  FORCE 


TEST  ai2  .  QVERHEM)  LUCCfICE  BIN  TEST 

FILTER  •  BLPF  111/  316/  -48 

NIN.  mx  VALUES  ^  -14.48«  419.11.  91.69  «  119.36 


B-71 


I*  151  111  231  271 

TIKE  CMSEC) 

OVERHEflO  LUGGflCE  BIN  B.B6  DYNRNIC  TEST 
BIN  R  TURNBUCKLE  7H  FORCE 


TEST  ai2  .  DVERHEfU  LUCQflCE  BIN  TEST 

FILTER  •  BLPF  181/  316/  -M 

BIN.  HnX  VALUES  >  '63.08«  121.13.  33.17  «  37.B3 


I  fTXXQII  3DU0J 


B-72 


TIHE  CNSEC} 

OVERHERO  LUGGAGE  BIB  B.8G  DYNRBIC  TEST 
BIB  R  TURNBUCKLE  8H  FORCE 


Fflfl  .  TEST  tt2  .  OVERHEAD  LUCCAfiE  BIN  TEST 

ail2i  FILTER  -BLPF  198/  316/  '49 

Tans  HIN.  HRX  VALUES  >  -285.93V  117.13,  2S.33  v  368.BB 


B-73 


TINE  CHSECT 

OVERHERO  LUGGAGE  BIN  B.BG  OYNRNIC  TEST 
BIN  R  TURNBUCKLE  OH  FORCE 


TEST  M2  .  DVERHEW  LUCfiRfiE  BIN  TEST 

FILTER  -  BLPF  lifl/  316/  -40 

HINp  MAX  VALUES  -  '379.49«  118.06.  2.77  f  4I8.BB 


[  ^TXXaH  3DU0J 


B-74 


TIHE  CMSEC) 

OVERHEAD  LUDGROE  BIN  B.B6  OYNRNIC  TEST 
BIN  fl  TURNBUCKLE  IBH  FORCE 


FAR  .  TEST  mi  .  OVERHEAD  LUGfiRfiE  BIN  TEST 

91021  FILTER  *  BLPF  100/  316/  -40 

T11H3  HIN.  MRX  VALUES  :  '79.498  180.38  p  70.88  8  121.73 


B-75 


TINE  CMSEC} 

OVERHERD  LUGGAGE  BIN  B.BG  OYNRNIC  TEST 
BIN  R  rURNDUCKLE  IIH  FORCE 


FftA  .  TEST  1102  .  OVERHERD  LU&ORCE  BIN  TEST 

9U24  FILTER  -  BLPF  188/  316/  -40 

713H3  HIN»  MAX  VALUES  =  *37.318  343.58  ,  188.92  8  U2.DB 


B-76 


TJHE  CMSEC3 

OVERHERO  LUGGAGE  BIN  B.BG  OYNRNIC  TEST 
BIN  fl  TURNBUCKLE  13H  FORCE 


TEST  002  .  OVERHEAD  LUCCOfiE  BIN  TEST 

FILTER  •  BLPF  lifl/  316/  -40 

HIN,  MAX  VALUES  =  -147.418  416.73  r  2362.668  113.65 


TINE  CMSEC) 

OVERHERO  LUGGAGE  BIN  B.BG  OYNANIC  TEST 
BIN  A  TUr^eUCKLE  14H  FORCE 


FRO  .  FESr  002  .  OVERHEAO  LUCCRCE  SIN  TEST 

91S2I  FILTER  -  BLPF  Ifli/  316/  -40 

FLfXe  HIN.  MftX  VALUES  =  '9.22®  102.60,  1.16®  324. B5 


B-78 


TIHE  (MSEC) 

OVERHEAD  LUGCAGE  SIN  S.BG  OYNRNIC  TEST 
FLOOR  FORVRRO  LONGITUOIHRl  RCCELERRTION 


FAR  .  TEST  092  .  OVERHERO  LUCCftCE  BIN  TEST 

91B24  FILTER  -  BLPF  380/  949/  -40 

FLfXV  HIN,  MAX  VALUES  =  -37.24*  392.23.  9. IS*  -41.13 


B-79 


TIME  (MSEC) 

OVERHERO  LUGGAGE  BIN  B.BG  OYNRNIC  TEST 
FLOOR  FORVRRO  LQNGITUDINRL  VELOCITY 


FRA  .  TEST  m2  .  0\^RHER0  LUCfiRCE  BIN  TEST 

91124  FILTER  -  BLPF  188/  316/  -40 

fLfY6  HIN,  MAX  VALUES  '  -0.83b  286.58  .  8.62  b  31.25 


B-80 


TIME  CMSEC3 

OVERHERO  LUGGRCE  BIN  B.B6  DVNRNIC  TESF 
FLOOR  FORMRO  LATERAL  flCCELERRTION 


m  .  TEST  002  .  DVERHERO  LUCCRCE  BIN  TEST 

91024  FILTER  •  BLPF  199/  316/  -40 

PLf26  HIN.  MAX  VALUES  =  -1.87s  284.63  ,  2.40  s  224.B6 


B-81 


TIME  CMSECD 

OVERHERO  LUGGfIGE  BIN  B.RG  DYNRNIC  TEST 
FLOOR  FORWARD  VERTICRL  RCCELERflllON 


FflA  .  TEST  I!n2  .  DVERHEflD  LUCCACE  BIN  TEST 

91124  FILTER  -  8LPF  Ifli/  3l6y  -4® 

FLFR6  HIN,  MAX  VflLUC3  =  0.03»  402.89,  9.22  »  J02.M 


TIME  CMSECD 

OVEfiHERD  LUGGAGE  BIN  B.BG  DYNRNIC  TEST 
FLOOB  FORVRRD  RESULTANT  ACCELERATION 


B-83 


FAR  .  TEST  002  .  DVERHERO  LUGfiAfiE  BIN  TESl 

91*24  FILTER  -  BLPF  309/  949/  -40 

FLAXV  HIN.  MRX  VALUES  ‘  -37.33b  300.63,  0.03  b  -41.00 


B-8A 


r  160  190'  230  270  310  350 

TINE  CHSEC) 

OVERHEAD  LUGQA6E  BIN  B.BG  OYNRNIC  TEST 
FLOOR  RFT  LONGITUDINAL  VELOCITY 


m  .  TEST  fli2  .  DVERHERQ  LUCfiftCE  BIN  TEST 

91124  FILTER  -  BLPF  188/  316/  -40 

fLftTS  WIN.  MAX  VALUES  --  -l.KJe  298.83  .  8.87  «  125.08 


B-85 


TINE  CNSECT 

OVERHERO  LUeeRGE  BIN  B.BG  DYNRNIC  TEST 
FLOOR  RFT  LRTEmL  RCCELERRTIDN 


TEST  092  .  QVERHERO  LUCfiflfiE  BIN  TEST 

FILTER  -  0LPF  lily  319/  -4# 

HIN.  NftX  VflLUC3  ■  -2.32»  237.38  »  1.79  «  285.  SB 


(9)  NOIJ.UU3~I309W 


B-86 


TINE  CHSEC) 

OVERHERO  LUGGRGE  BIN  B.B6  OYNRNIC  TEST 
FLOOR  RFT  VEBTICRL  flCCELERRTIOH 


FRA  .  TEST  m2  .  OVERHEAD  LUCCRfiE  BIN  TEST 

91921  FILTER  -  BLPF  188/  316/  -40 

FLRRS  HIN.  HRX  VALUES  ^  6.939  ‘21.23.  9.43  9  199.66 


B-87 


l'  159  199  239  279 

TINE  CMSEC) 

OVERHERO  LUGGAGE  BIN  B.BG  OYNRNIC  TEST 
FLOOR  RFT  RESULTANT  fiCCELERRTION 


m  .  TEST  902  .  OVERHEAD  LUGCflfiE  BIN  TEST 

91124  FILTER  -  BLPF  198/  316/  -40 

FHTX6  MIN,  MAX  VALUES  =  -10.308  97.23  ,  1.26  8  327.73 


B-88 


TIME  CMSEC} 

OVERHERO  LUGGAGE  BIN  B.BG  OYNRNIC  TEST 
FUSELfiCE  MID  TOP  LQNGnUOlNRL  RCCELERATIOH 


B-89 


m  .  TEST  ia2  .  DVERHERO  LUCCRCE  BIN  TEST 

91124  FILTER  -  BLPF  199/  316/  -40 

PH3X6  HIN.  MRX  VALUES  ^  -9.40«  98.88.  1.84  v  329. BB 


B-90 


TIHE  CH3EC] 

OVERHERO  LUGGAGE  BIN  B.B6  OYNRNIC  TEST 
FUSELAGE  HIO  STRR8QRR0  lONGlTUDINRL  RCCELERRTION 


Fflft  .  TEST  m2  .  OVERHERO  LUCfiflfiE  BIN  TEST 

91124  FILTER  -  BLPF  199/  316/  >40 

PH3Z6  HIN,  MRX  VALUES  -  '1.33e  293.20,  9.74  «  310.63 


B-91 


TIME  CMSECT 

OVERHERD  LUGGAGE  BIN  B.BG  OYNRNIC  TEST 
FUSELRGE  MID  STflRBORRO  VERTICRL  RCCELERRTION 


FflA  .  TEST  m2  .  DVERHEAO  LUfiCRCE  BIN  TEST 

9ia24  FILTER  -  BIFF  lifl/  316/  -4® 

FflTXe  HIM,  MftX  VALUES  =  -11. 12b  97.75  ,  1.8®  e  4®I.BB 


B-92 


TIHE  CMSECD 

OVERHERO  LU6GRGE  BIN  B.BG  OYNRNIC  TEST 
FUSELfiSE  RFT  TOP  LONGITUDINRL  flCCELEflflIlON 


m  .  TESr  m  .  DVERHERO  LUGCftCE  BIN  TEST 

91124  FILTER  -  BLPF  Ifli/  316/  -4© 

fflT26  HIN,  MftX  VALUES  =  -3.93e  399.25  ,  3.57  t  337.25 


B-93 


TINE  CNSEC} 

OVERHERO  LUQGR6E  BIN  B.B6  DYNRNIC  TEST 
FUSELBBE  RFT  TOP  VERTICRL  flCCELEHRTIOH 


FRA  .  TEST  6102  .  DVERHEAO  LUCfiftCE  BIN  TEST 

91024  FILTER  •  BLPF  Ifli/  316/  -40 

Ffl3X6  HIN,  MAX  VALUES  -■  '9.64e  97.36  r  2.23*  318.23 


B-94 


116  156  196  236  276  316  3S8  396  436 

TIME  CMSEC3 

OVERHEAD  LUGDRGE  BIN  B.BG  DYNRNIC  TEST 
FUSELAGE  AFT  STARBOARD  LONBITUDINBL  ACCELERATION 


FRR  .  TESr  0fi2  .  OVERHERQ  LUCCftfiE  BIN  TEST 

91124  FILTER  -  9LPF  199/  316/  -40 

Ffl326  HIN,  MftX  VALUES  =  -1.848  298.36  ,  1.27  8  313.73 


(9)  Nonuusisaou 


B-95 


TINE  (MSEC) 

OVERHEAD  LUGGAGE  BIN  B.BG  DYNRNIC  TEST 
FUSELflGE  AFT  STARBOARD  VERTICAL  ACCELERATION 


FAR  .  TEST  002  .  DVERHEflO  LUCCRfiE  BIN  TEST 

91124  FILTER  -  BLPF  liS/  316/  -40 

mi  NIN.  mx  VALUES  ^  -12.67s  73.66.  3.23  e  341.06 


(9)  NOIXUUai333U 


B-96 


TIHE  CMSEC3 

OVERHERO  LUGGAGE  BIN  6.BG  OYNRNIC  TESF 
BIN  B  LONGITUDINAL  ACCELERATION 


TEST  002  .  OVERHEAD  LUOOACE  BIN  TEST 

FILTER  ■  BLPF  lii/  316/  -40 

HIN,  MAX  VALUES  =  -2.23b  344. S8  ,  1.4D  »  334.15 


B-97 


I  156  191'  236  276  3  Iff  3Sff 

TIHE  CNSEC) 

OVERHERO  LUGGAGE  BIN  B.B6  OYNRNIC  TEST 
BIN  B  LRTERRL  flCCELERRTIDN 


FAR  .  TESr  m2  .  OVERHEAD  LUfifiRCE  BIN  TEST 

31024  FILTER  -  BLPF  113/  316/  >40 

BBZ6  HIN.  mX  VALUES  ^  '4.218  33.86,  2.86  8  33.75 


B-98 


TINE  CMSEC) 

OVERHERO  LUG6R6E  BIN  B. 66  OYNRNIC  TEST 
BIN  B  VERTICAL  RCCELERRTION 


Pflft  .  TEST  082  .  DVERHEflQ  LUCCRfiE  BIN  TEST 

91024  FILTER  -  BLPF  191/  316/  -48 

NBX6  HIN.  HRX  VALUES  »  -10.689  199.51.  2.47  9  345.25 


(0)  Noiiuuaisaou 


B-99 


TIHE  (NSEC) 

OVERHERO  LUGGAGE  BIN  B.BG  DYNRNIC  TEST 
BIN  R  LONGITUDINAL  RCCELERATION 


FflA  .  TEST  002  .  DVERHEflQ  LUCCftCE  BIN  TEST 

91121  FILTER  -BLPF  199/  316/  -40 

HBT6  HIN.  HRX  VALUES  ^  ’2.20b  944.63.  2.99  «  382.30 


I 


B-lOO 


I  159  199  239  279  319 

TINE  CNSEC) 

OVERHERO  LUGGAGE  BIN  B.BG  DYNRNIC  TEST 
BIN  A  LATERNL  RCCELERATION 


TEST  ID02  .  DVERHERO  LUCCRfiE  BIN  TEST 

FILTER  -  BLPF  m/  316/  -4® 

HIN»  MAX  VALUES  =  -2.108  173.13  ,  2.24  8  168.5B 


B-101 


TIME  CNSEC) 

OVERHERO  LUGGRQE  BIN  B.BG  DYNRNIC  TEST 
BIN  fl  VERTICRL  flCCELERRTlOM 


FAR  .  TESr  003  .  DVERHEflO  LUfifiRfiE  BIN  TEST 

anas  FILTER  -  BLPF  188/  916/  -40 

310X6  HIN.  HfIX  VALUES  -  -13.180  84.79.  1.81  «  296. BO 


B-103 


TIHE  CNSECI 

OVERHEAD  LUC6R6E  BIN  13.26  DTNRMIC  TEST 
aED  RCCELERRTION 


m  .  TEST  ias  .  overherq  luccace  bin  test 

91125  FILTER  -  BLPF  3811/  949/  -40 

3LDXy[  HIN.  mx  mUES  ^  ‘42.30s  243.38,  8.09  «  *36.38 


C03e/ii3  ALODISA 


B-104 


0  159  189  230  279  318  358  388  438 

TIHE  CMSECD 

OVERHEAD  LUCGRGE  BIN  J3.2C  OTNflNIC  TEST 
SLED  VElOCirr  INTEGRRTED 


FRR  .  TEST  003  .  DVERHERO  LUCCRCE  BIN  TEST 

91i25  FILTER  -  BLPF  180/  316/  -48 

3L0X6ft  HIN,  MAX  VALUES  -■  -1S.34«  84.75  ,  1.48  «  467.75 


B-105 


TIKE  CMSEC) 

OVERHEAD  LU6GRGE  BIN  13.26  DTHRMIC  TEST 
SLEO  ACCELERATION  REOUNORNT 


DB  99  OW  9Z  0  9Z-  Ofr-  99-  dO- 

[  ^ITXXQll  33yOJ 


B-106 


FAR  .  TEST  Ua  .  DVERHERQ  LUCCACE  BIN  TEST 

91925  FILTER  -  BLPF  111/  316/  -4® 

TSBS  HIN.  MRX  VALUES  ^  -642.33«  113. 8S  .  1.658  -15. 73 


B-107 


9  159  199  239'  279' 

TINE  CNSEC) 

OVERHEAD  LUDQR6E  BIN  13.26  DTNRNIC  TEST 
BIN  B  TURNBUCKLE  8B  FORCE 


Fflfi  .  TEST  01)3  .  DVERHERD  LUCCOfiE  BIN  TEST 

91825  FILTER  -  BLPF  198/  316/  -40 

Tl?t.i  HIN,  HftX  mUE3  =  -334.788  76.38  ,  192.31  8  132.86 


TIME  CMSEC3 

OVERHEAD  LUDGRGE  BIN  13.26  OyNRMIC  TEST 
BIN  B  rURNBUCKLE  17B  FORCE 


FflA  .  TEST  003  .  DVERHERQ  LUCCflfiE  BIN  TEST 

91125  FILTER  -  BLPF  199/  316/  -40 

T18B3  MIN,  MAX  VALUES  =  -218.9le  191.13  ,  93.91  «  271.75 


t  flXiail  33UOJ 


B-109 


TINE  (MSEC} 

OVERHEAD  LU6GRGE  BIN  13.26  DITNRHIC  TEST 
BIN  B  rUBNBUCKLE  18B  FORDE 


m  .  TEST  103  .  DVERHEfffl  LUfififlfiE  BIN  TEST 

91125  FILTER  •  6LPF  IBI/  316/  -41 

I28Bi  MIN,  MAX  mUE3  =  *92.77#  191.13  ,  180.28  #  127.BB 


B-110 


TINE  CNSEC3 

OVERHEAD  LUDGRGE  BIN  13.26  OrNRNIC  TEST 
BIN  B  rURNBUCKLE  28B  FORCE 


FAR  .  TEST  003  .  DVERHERQ  LUfiCRfiE  BIN  TEST 

9H25  FILTER  ■  BLPF  IM/  316/  -40 

T23B3  HIN.  mX  mUES  -  -123. 28 e  231.88  .  336.18  «  124.66 


B-111 


TIME  CNSECD 

OVEHHERO  LUKRGE  BIN  13.26  OTNRNIC  TEST 
BIN  B  rURNBUCKLE  25B  FORCE 


FAR  .  FESr  (Ma  .  QVERHERO  LUCfiRfiE  BIN  TEST 

91125  FILTER  ■  BLPF  199/  316/  -40 

T3IB3  HIN.  MAX  VALUES  =  -2.308  -43.73  ►  4131.33  8  86. SB 


[  fTxxaii  3Dyoj 


TIME  CMSEC) 

OVERHEAD  LUC6R6E  BIN  13.26  DTNRNIC  TEST 
BIN  B  rURNBUCKLE  30B  FORCE 


FAR  .  TEST  afi3  .  DVERHERO  LUGCACE  BIN  TESl 

91A25  FILTER  •  BLPF  189/  316/  -48 

T3H3  MIN,  mX  VALUES  =  -72.815  127.13  ,  29.84  5  296.B5 


B-113 


TIME  CMSEC3 

OVERHEAD  LUGGAGE  BIN  13.26  DTNAMIC  TEST 
BIN  R  TURNBUCKLE  3H  FORCE 


m  .  TEST  afi3  .  DVERHERQ  LUCCRCE  BIN  TEST 

91t25  FILTER  -  BLPF  188/  318/  -40 

73H3  HIN,  mx  VALUES  =  -319.74»  114.38  ,  110.47  »  233.25 


(  flXXaU  33UOW 


B-115 


TIME  CMSEC) 

OVERHERO  LU8GRGE  BIN  13.28  DTNRNIC  TEST 
BIN  fl  TURNBUCKLE  5H  FORCE 


m  .  TEST  003  .  DVERHERQ  LUCSflCE  BIN  TEST 

91#25  FILTER  ■  BLPF  101/  316/  -40 

TaH3  MIN,  MAX  VALUES  =  '116.905  126.88  ,  137.49  e  44. 5B 


B-116 


TIME  (MSEC) 

OVERHEftO  LUBGRGE  BIM  13.29  OTNAMIC  TEST 
BIN  R  TURNBUCKLE  6H  FORCE 


FAR  .  TEST  003  .  DVERHERO  LUCCRCE  BIN  TEST 

91B25  FILTER  -  BLPF  188/  316/  -48 

T7H3  MIN.  MAX  VALUES  =  -S0.64e  398.25  ,  18^1.85  e  185.25 


[  fixig*!]  33UO.J 


B-117 


TIME  CMSEC3 

OVERHEAD  LUDGRGE  BIN  13.26  OrNRMIC  TEST 
BIN  fl  TURNBUCKLE  7H  FORCE 


FAR  .  TEST  iail3  .  DVERHERO  LUCCRCE  BIN  TEST 

91125  FILTER  -  BLPF  119/  316/  -40 

T8H3  HIN,  MAX  VALUES  =  ‘178.78*  39.23  ,  29.1?  «  37.25 


Dz  91  0  ei-  03-  ec-  0fr-  ec-  qs- 

[  fTxxgii  asuoj 


B-118 


TIHE  (NSEC) 

OVERHEAD  LUCGROE  BIN  13.2C  DTNRNIC  TEST 
BIN  R  TURNOUCXLE  8H  FORCE 


Fflfl  .  TESr  m3  .  OVERHERQ  LUCCRCE  BIN  TEST 

31#25  FILTER  ■  BLPF  138/  316/  -40 

79H3  WIN,  MfTX  VALUES  =  -387.66  8  35.13  .  41.54  8  242.15 


D3  ai  0  ei-  (93-  ec-  m-  es-  09- 


B-119 


TIHE  CMSEC3 

OVERHEBD  LUCGRGE  BIN  13.26  OrNRMIC  TEST 
BIN  R  TURNBUCKLE  9H  FORCE 


Fflfi  .  TEST  (903  .  OVERHEAD  LUCfiOCE  BIN  TEST 

91B25  FILTER  -  BLPF  198/  316/  -4® 

T18H3  MIN.  MAX  VALUES  =  -378.71b  98.58,  ^8.47#  265.85 


B-120 


TINE  CMSECD 

OVERHEAD  LU&6A6E  BIN  13.26  DITNANIC  TEST 
BIN  A  rURNBUCKLE  18H  FORCE 


FflA  .  TEST  003  .  DVERHERO  LUGfiACE  BIN  TEST 

91125  FILTER  -  BLPF  199/  316/  -40 

T11H3  HIN,  MflX  VALUES  =  -194.93«  135.63  ,  103.72  8  164.73 


2 


71 HE  CHSEC) 

OVERHEAD  LUDGRGE  BIN  13.26  DYNRNIC  TEST 
BIN  A  TURNBUCKLE  IIH  FORCE 


TEST  003  .  DVERHERO  LUCCflfiE  BIN  TEST 

FILTER  -  BLPF  IBB/  316/  -M 

HIN.  MflX  VALUES  ^  *60.238  2B7.8d  .  2fll.BB  8  93.38 


22 


TINE  (MSEC) 

OVERHEAD  LU6GR6E  BIN  13.26  OTNRNIC  TEST 
BIN  A  TURNBUCKLE  13H  FORCE 


TEST  fli3  .  OVERHEAO  LUGfiftCE  BIN  TEST 

FILTER  -  BLPF  118/  316/  -40 

HIN.  MRX  VALUES  ^  -219. 15e  287.23,  3318. 9S  e  96. SB 


TIHE  CMSECD 

OVEHHERO  LU66R6E  BIN  13.26  DTNRNIC  TEST 
BIN  f)  TURNBUCKLE  UH  FORCE 


FflA  .  TEST  8(93  .  DVERHEflO  LUGCRCE  BIN  TEST 

91125  FILTER  -  BLPF  188/  316/  *40 

FLFXS  MIN,  MfiX  VALUES  ••  -14.83e  85.63  ,  2.78  «  272.01 


TIME  CMSEC3 

OVEHHERO  LUBGRGE  BIN  13.26  DYNIWIC  TEST 
FLOOR  FORVHRO  LONGHUDlNfiL  RCCELERRTION 


PAR  .  TEST  QQ3  .  DVERHERO  LUCfiRCE  BIN  TEST 

91®25  FILTER  -  BLPF  308/  949/  -40 

PLfXy  HINr  MRX  VALUES  =  -42.398  232.58,  8.83  c  -44.23 


TIHE  (MSEC) 

OVERHEAD  LUCGRGE  BIN  13.26  DTNRMIC  TEST 
FLOOR  FORWARD  LONGITUDINAL  VELOCITY 


FRA  .  TEST  1903  .  OVERHEAD  LUCCACE  BIN  TEST 

9ia25  FILTER  -BLPF  188/  316/  *40 

FLFTB  HIM,  MAX  VALUES  ^  -1.16®  281.38  ,  1.83  «  23.25 


(0)  NOiiuysisaau 


B-126 


TIHE  CHSEC) 

OVERHEAD  LUDGRGE  BIN  13. 2G  DTNRNIC  TEST 
FLOOR  FOflVRRD  LATERAL  ACCELERATION 


m  .  TEST  002  .  DVERHEftt  LUCCRfiE  BIN  TEST 

91125  FILTER  -  BLPF  180/  316/  -40 

fLfZe  HIN,  HftX  VALUES  =  -7.14»  235.38  ,  8.88  *  238.23 


B-127 


TIKE  CNSEC) 

OVERHEAD  LU6GRGE  BIN  13.26  OTNRNIC  TEST 
FLOOR  FORVflRD  VERTICAL  RCCELERRTION 


m  .  TEST  ii3  .  QVERHOU  LUCCflCE  BIN  TEST 

91125  FILTER  -  BLPF  198/  316/  -40 

FLFR6  HIN.  MftX  VALUES  =  0.®3s  417.73  ,  14.97  8  86.73 


B-128 


TIME  (MSEC) 

OVERHEAD  LUDGRGE  BIN  13.26  OTNRNIC  TEST 
FLOOR  FORVRRD  RESULTANT  ACCELERATION 


Ffifl  .  TEST  003  .  DVERHERQ  LUQfiftCE  BIN  TEST 

91125  FILTER  -  BLPF  199/  316/  -40 

FLftXG  HIN,  HftX  VALUES  =  -14.96»  84.38  r  2.68  e  273.15 


B-129 


TIKE  CMSEC) 

OVERHEAD  LUDGRGE  BIN  13.26  DTNRNIC  TEST 
FLOOR  RFT  LONGITOOINRL  flCCELERRTION 


FflA  .  TESr  803  .  QVERHERQ  LUfiCACE  AIN  TEST 

91®25  FILTER  -  BLPF  381/  949/  -40 

FLftXy  HIN,  MRX  VALUES  =  -42.34  e  233.83  ,  0.14  «  -44.13 


B-130 


7] HE  (NSEC7 

OVERHEAD  LUDGRGE  SIN  13.29  DTNRNIC  TEST 
FLOOR  RFT  LOHGITUDINflL  VELOCITY 


FAR  .  TEST  ii3  .  DVERHERO  LUCfiRCE  BIN  TEST 

91125  FILTER  -  BLPF  lii/  316/  -40 

PLRY6  HIN.  MRX  VALUES  ^  ‘1.43«  249.13 »  1.98  «  239.BB 


(01  Noiiuysnsaou 


B-131 


r  151  IQr  238  271 

TIKE  CHSEC) 

OVEflHEAO  LUCGRGE  BIN  13.26  DTNRNIC  TEST 
FLOOR  RFT  LRTERRL  flCCELERRTION 


m  .  TESr  003  .  OVERHERQ  LUGCRCE  BIN  TEST 

91025  FILTER  -  BLFF  iU/  316/  -40 

FLftZe  HIN,  MAX  VALUES  =  -4.528  237.25  ,  4.39  8  218.M 


DT  Z1  Q  t  (9  t-  Q-  ZX-  AT- 

(9)  Noiiuysisaou 


B-132 


TIME  CMSEC) 

OVERHEAD  LUDGRGE  BIN  13.2G  DrNRMIC  TEST 
FLOOR  RFT  VERTICAL  ACCELERATION 


FAR  .  TEST  ms  .  OVERHEAD  LUOtAfiE  BIN  TEST 

91B25  FILTER  -  BLPF  188/  316/  -4® 

FLftRB  HIN,  MftX  VALUES  '  0.03»  -3J.63  ,  13.88  8  84.38 


hZ  82  SI  21  9  V  0  fr-  8 

(9)  Noiiuy3~i3aou 


B-133 


TINE  CMSECD 

OVERHEAD  LUBGflGE  BIN  13.26  DVNRMIC  TEST 
FLOOR  RFT  RESULTANT  fiCCELERRTIOH 


FflA  .  TEST  883  .  DVERHEFIO  LUCfiAfiE  BIN  TEST 

91125  FILTER  •  BLPF  188/  318/  -48 

FN7X6  HIN,  MftX  VALUES  *  -15.03*  95.38  ,  9.48  *  271.58 


TIME  (MSECS 

OVERHEAD  LUDGRGE  BIN  13.28  DYNRNIC  TEST 
FUSELAGE  HID  TOP  LONGITUDINAL  RCCELERATION 


FAR  .  TEST  003  .  DVERHERO  LUCCRCE  BIN  TEST 

91«25  FILTER  -  BLPF  Ida/  316/  -40 

FHT26  HIN.  MAX  VALUES  =  -0.72e  189.88  ,  4.93  «  145.81 


(0)  NCiIlUU3')3Q0g 


B-135 


TIHE  (MSEC) 

OVERHEAD  LJBGRGE  BIN  13. 2C  DrNRMIC  TEST 
FU3ELRBE  MID  TOP  VERTICRL  flCCELERRTlON 


FflO  .  TEST  Itt3  .  DVERHEflO  LUGCAfiE  BIN  TEST 

91825  FILTER  -  BLPF  188/  316/  -40 

FN3X6  MIN,  MAX  VALUES  *•  -14.688  98.75  ,  Z.54  8  276.58 


B-136 


TIME  CMSEC3 

OVERHEAD  LUGGRGE  BIN  13.26  OTNflMIC  TEST 
FUSELAGE  HID  STfiRBOARO  LONGITUDINRL  ACCELERHTION 


FAR  .  TEST  m3  .  DVERHERO  LUCCAfiE  BIN  TEST 

91125  FILTER  -  BLPF  189/  316/  -40 

FN3Z6  HIN,  MAX  VALUES  =  -2.058  242.25  ,  1.33  «  216. SB 


(9)  Noiiuusisaou 


B-137 


TIHE  (MSEC) 

OVERHEAD  LUDGRGE  BIN  13.26  OrNRNIC  TEST 
FUSELAGE  MID  STARBOARD  VERTICAL  ACCELERATION 


m  .  TESr  M3  .  OVERHEflO  LUGCftfiE  BIN  TEST 

9H25  FILTER  •  BLPF  m/  316/  -M 

fflTXe  HIN,  HRX  VALUES  =  -24.1S«  86,63.  3.33  «  346.16 


B-138 


TIKE  CNSEC} 

OVERHEAD  LUDGR6E  BIN  13.26  OTNRNIC  TEST 
FUSELAGE  RFT  TOP  LOHCJTUDIHBL  flCCELEHRTJON 


FflO  .  TEST  ni3  .  DVERHERO  LUCfiACE  BIN  TEST 

3H25  FILTER  -  BLPF  108/  316/  -40 

FflTZS  HIN,  Mf)X  VRLUC3  •  -10.23b  186.88  *  6.96  9  166.88 


B-139 


TIKE  (MSEC] 

OVERHEAD  LUKORGE  BIK  13.29  DTNRNIC  TEST 
FUSELRBE  RFT  TOP  VERTICRL  RCCaERflTIOH 
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B-141 


FAR  .  TEST  003  .  OVERHEAD  LUCfiRCE  BIN  TEST 

91825  FILTER  -  BLPF  198/  318/  -40 

BBX6  HIN.  MAX  VALUES  =  -i9.4@s  34.38  »  4.16  «  282.BB 


BB  SO  Ofi  SC  03  S  OT-  S3-  OTi- 

(0)  Noixuusnsaou 


B-142 


TIME  CMSEC) 

OVERHERO  LUGGAGE  BIN  13.26  OTNRNIC  TEST 
BIN  B  LONGITUOINRL  ACCELERATION 


TEST  m2  .  DVERHERQ  LUGCflCE  BIN  TEST 

FILTER  •  BLPF  18i/  316/  '40 

HIN,  MftX  VALUES  =  -3.78»  183.68  .  7.93  «  188.75 


B-143 


TIHE  CNSEC) 

OVERHEAD  LUDGRGE  BIN  13.26  OrNRHIC  TEST 
BIN  B  LATERAL  RCCELEAATION 


FAR  .  TEST  003  .  OVERHEfU]  LUCfiAfiE  BIN  TEST 

91025  FILTER  •  BLPF  100/  316/  -40 

BBZ6  KIN.  HRX  VALUES  =  '22.109  125.30  .  20.42  *  H9.D0 


(9)  N0ii.yy3n333u 


B-144 


TIHE  CMSEC) 

OVERHEAD  LUDGRGE  BIN  13.26  DITNRHIC  TEST 
BIN  B  VERIICRL  flCCELEHRTlON 


FAR  .  TEST  (2103  .  DVERHERD  LUGfiBfiE  BIN  TEST 

91B25  FILTER  ■  BLPF  198/  316/  *40 

HBX6  MIN,  MftX  VALUES  =  *17.41 «  35.58,  8.2 J  «  286.75 


B-1A5 


TIME  CMSEC) 

OVERHEAD  LUCGRQE  BIN  13.26  OrNRMIC  TEST 
BIN  fl  LONGITUDINAL  ACCELERATION 


FRfl  .  TEST  083  .  DVERHERQ  LUCfiflfiE  BIN  TEST 

91B25  FILTER  -  BLPF  Iflfl/  316/  -40 

HBT6  WIN,  MfIX  VALUES  =  *3.938  143.38  ,  1.83  8  129.25 


TIHE  (MSEC) 

OVERHEAD  LUCGRGE  BIN  13.26  OTNRNIC  TEST 
BIN  fl  LBTERRL  flCCELERflriON 


Fflf)  .  TEST  fii3  .  QVERHERO  LUfiCAfiE  BIN  TEST 

91«25  FILTER  •  BLPF  189/  316/  -40 

HBZ6  HIN,  MRX  VALUES  ‘  -9.S7e  116.13  r  13.41V  118.BB 


B-147 


V  158  188  238  278  318  358  388 

TIKE  (HSECJ 

OVERHEAD  LU6GRGE  BIN  13.26  OTNRNIC  TEST 
BIN  H  VERTICRL  RCCELEHRTION 


APPENDIX  C 

CALIBRATION  DATA 


C-i 


FIGURE  DESCRIPTION  PAGE 

C-1.  BIN  'B'  INSTRUMENTATION  LOCATIONS,  TEST  OHBC-01  C-10 

C-2.  BIN  'B'  INSTRUMENTATION  LOCATIONS,  TEST  OHBC-02  C-11 

C-3.  BIN  'A'  INSTRUMENTATION  LOCATIONS,  TEST  OHBC-03  C-12 

C-4.  FRONT  VIEW  OF  FUSELAGE  AND  STATIC  TEST  FIXTURE,  TEST  OHBC-01  C-13 

C-5.  SIDE  VIEW  BIN  'B'  PULL  SETUP  AND  LINEAR  POTENTIOMETER  POSITIONS  C-13 

C-6.  REAR  VIEW  BIN  'B'  PULL  SETUP  AND  LINEAR  POTENTIOMETER  POSITIONS  C-14 

C-7.  BIN  'B'  LINKS  1  AND  2  C-14 

C-8.  BIN  'B'  LINK  3  C-15 

C-9.  BIN  'B'  LINK  4  C-15 

C-10.  BIN  'B'  LINKS  5  AND  6  C-16 

C-11.  BIN  'B'  LINKS  13,  21,  AND  29  C-16 

C-12.  BIN  'B'  LINKS  14  AND  22  C-17 

C-13.  BIN  'B'  LINK  32  C-17 

C-14.  BIN  'B'  LINKS  15,  16,  23,  24,  AND  30  C-18 

C-15.  POST-TEST  OHBC-01  DAMAGE,  60”  BIN  FORWARD  PANEL  C-18 

C-16.  FRONT  VIEW  OF  FUSELAGE  AND  STATIC  TEST  FIXTURE,  TEST  OHBC-02  C-15 

C-17.  PRE-TEST  OHBC-02,  BIN  'B'  LINK  30  DETACHED  C-19 

C-18.  PRE-TEST  OHBC-02,  BIN  'B'  LINK  32  ATTACHED  C-20 

C-19.  PRE-TEST  OHBC-02,  BIN  'B'  LINK  29  DETACHED  C-20 

C-20.  PRE-TEST  OHBC-02,  BIN  ’B'  INBOARD  DEFLECTION  INDICATOR 

BETWEEN  THE  60"  BIN  AND  REAR  20”  BIN  C-21 

C-21.  POST-TEST  OHBC-02,  BIN  ’B’  INBOARD  DEFLECTION  INDICATOR 

BETWEEN  THE  60"  BIN  AND  REAR  20"  BIN  C-21 

C-22.  PRE-TEST  OHBC-02,  BIN  'B*  OUTBOARD  DEFLECTION  INDICATOR 

BETWEEN  THE  60"  BIN  AND  REAR  20"  BIN  C-  22 

C-23.  POST-TEST  OHBC-02  BIN  ’B'  OUTBOARD  DEFLECTION  INDICATOR 

BETWEEN  THE  60"  BIN  AND  REAR  20"  BIN  C-22 

C-24.  FRONT  VIEW  OF  FUSELAGE  AND  STATIC  TEST  FIXTURE,  TEST  OHBC  03  C-23 

C-25.  ANGLE  VIEW  OF  FUSELAGE  AND  STATIC  TEST  FIXTURE,  TEST  OHBC-03  C-23 

C-26.  BIN  'A'  LINKS  3,  4,  AND  14  LOCATIONS  C  24 

C-27.  BIN  'A'  LINKS  5  AND  7  C  24 

C-28.  SIDE  VIEW  BIN  'A'  PULL  SETUP 


C  -  25 


CHANNEL 

ABBREV. 

INSTRUMENT 

MANUFACTURER 

MODEL 

NUMBER 

SERIAL 

NUMBER 

SENSITIVITY 

CALIBRATION 

DATE 

FLFXG 

ENOEVCO 

7264 

CHllH 

. 2892  av/g 

12/07/90 

FLFYG 

ENDEVCO 

7264 

CE16H 

.2987  BV/g 

12/07/90 

FLFZG 

ENDEVCO 

7264 

CM27H 

.3896  Bv/g 

12/06/90 

FLAXG 

ENDEVCO 

7264 

CJ34H 

.3332  Bv/g 

12/07/90 

FLAYG 

ENDEVCO 

7264 

CL60H 

.3871  Bv/g 

12/10/90 

FLAZG 

ENDEVCO 

7264 

CH&2H 

.2359  Bv/g 

12/07/90 

FMTXG 

ENDEVCO 

7264 

CJ62H 

.3033  Bv/g 

12/11/90 

FMTZG 

ENDEVCO 

7264 

CB07H 

.3469  BV/g 

12/11/90 

FMSXG 

ENOEVCO 

2264 

CL04H 

.4143  Bv/g 

12/11/90 

FNSZG 

ENDEVCO 

7264 

CK32H 

.3658  Bv/g 

12/11/90 

FATXG 

ENOEVCO 

7264 

CD74H 

.3325  BV/g 

12/03/90 

FATZG 

ENDEVCO 

7264 

CL55H 

.3369  Bv/g 

12/11/90 

FASXG 

ENDEVCO 

7264 

CN95H 

.3780  BV/g 

12/10/90 

FASZG 

ENDEVCO 

7264 

CH26H 

.3091  Bv/g 

12/10/90 

BBXG 

ENDEVCO 

7264 

CKIIH 

. 3046  BV/g 

12/10/90 

BBYG 

ENDEVCO 

7264 

CJ13H 

. 2924  BV/g 

01/17/91 

BBZG 

ENDEVCO 

7264 

CR68H 

. 2774  Bv/g 

01/17/91 

HBXG 

ENDEVCO 

7264 

BH7  7J 

.3245  Bv/g 

01/16/91 

HBYG 

ENDEVCO 

7264 

CY12H 

.2295  BV/g 

01/16/91 

HBZG 

ENDEVCO 

7264 

CG67H 

.3054  Bv/g 

01/16/91 

SLDXG 

ENDEVCO 

7232C 

CB51 

.2005  Bv/g 

12/21/90 

SLOXGA 

ENDEVCO 

7231C 

CH33 

. 2046  BV/g 

12/21/90 

C-3 


INSTRUMENTATION  INFOBMXTIQN  COWT' 


STRAIN  GAGES 


CHANNEL 

ABBREV. 

DESCRIPTION 

SENSITIVITY 
D  1000  lbs. 

T3HS 

LINK 

3, 

BIN  A 

.354 

mv/v 

T4HS 

LINK 

BIN  A 

.  2808 

mv/v 

T5HS 

LINK 

5, 

BIN  A 

.  3933 

MV/v 

T6HS 

LINK 

6, 

BIN  A 

.  3952 

mv/v 

T7HS 

LINK 

7. 

BIN  A 

.38 

mv/v 

T8HS 

LINK 

8. 

BIN  A 

.  241 

mv/v 

T9HS 

LINK 

9. 

BIN  A 

.  3998 

mv/v 

TIOHS 

LINK 

10 

,  BIN  A 

.4172 

mv/v 

TllHS 

LINK 

11 

,  BIN  A 

.4238 

mv/v 

T13HS 

LINK 

13 

,  BIN  A 

.427 

mv/v 

T14HS 

LINK 

14 

,  BIN  A 

.759 

mv/v 

TIBS 

LINK 

1, 

BIN  B 

2.578 

mv/v 

T2BS 

LINK 

2, 

BIN  B 

2.756 

mv/v 

T3BS 

LINK 

3, 

BIN  B 

2.741 

mv/v 

T4BS 

LINK 

4, 

BIN  B 

2.6565 

mv/v 

TSBS 

LINK 

5, 

BIN  B 

2.643 

mv/v 

T6BS 

LINK 

6, 

BIN  B 

2.548 

mv/v 

T7BS 

LINK 

7. 

BIN  B 

2.582 

mv/v 

T8BS 

LINK 

8  , 

BIN  B 

2.56 

mv/v 

T13BS 

LINK 

13 

,  BIN  B 

1.81 

mv/v 

TUBS 

LINK 

14 

,  BIN  B 

1 .  788 

mv/v 

TISBS 

LINK 

15 

,  BIN  B 

1 . 741 

mv/v 

T16BS 

LINK 

16 

,  BIN  B 

1 . 665 

mv/v 

T17BS 

LINK 

17 

,  BIN  B 

1 .819 

mv/v 

T18BS 

LINK 

18 

,  BIN  B 

2  .  255 

mv/v 

T21BS 

LINK 

21  , 

,  BIN  B 

1.761 

mv/v 

T22BS 

LINK 

22 

,  BIN  B 

1  .  747 

mv/v 

T23BS 

LINK 

23 

,  BIN  B 

1.733 

mv/v 

T24BS 

LINK 

24 

,  BIN  B 

1.7217 

mv/v 

T25.BS 

LINK 

25  , 

,  BIN  B 

1  .  766 

mv/v 

T28BS 

LINK 

28  , 

,  BIN  B 

1  .  702 

mv/v 

T30BS 

LINK 

30, 

,  BIN  B 

2.35 

mv/' 

LINK  3?,  BIN  B 
C-4 


T32BS 


2 . 2864  av/ 


STATIC  PULL  TESTS 


Three  static  pull  tests  were  conducted  on  June  21  ,  1990.  The  static  tests 
were  used  to  verify  the  expected  loading  on  the  strain  gaged  overhead 
storage  bin  attachment  links.  Three  tests  were  conducted  as  follows: 

OHBC-01  -  Bin  'B'  was  pulled  on  the  forward  face  of  the  60-inch  bin  at  a 
maximum  of  1500  pounds.  Data  was  recorded  every  250  pounds  up  to  the  1500 
pounds  peak  pull  force  and  every  500  pounds  back  to  0  pounds  pull  force. 
Data  was  recorded  at  a  total  of  ten  points.  The  drag  links  on  the  forward 
and  rear  20-inch  bins  were  connected. 

OHBC-02  -  Repeat  of  test  OHBC-01  except  the  peak  load  is  1250  pounds  instead 
of  1500  pounds.  Data  was  recorded  at  nine  pull  force  load  points.  The  drag 
links  on  the  forward  and  rear  20-lncb  bins  were  disconnected. 

OHBC-03  -  Bin  A  was  pulled  in  the  s?  e  K'-  .er  as  Bin  B  in  Test  OHBC-01. 
Data  was  recorded  at  ten  pull  force  loading. ,  with  a  peak  pull  force  of  1500 
pounds . 

SETUP 

The  fuselage  was  installed  in  the  test  fixture.  The  test  fixture  consisted 
of  two  sides  and  the  front  of  the  sled  test  fixture  frame.  The  static  pull 
hardware  clamped  to  the  front  frame.  The  pulling  hardware  Included  a 
threaded  rod  with  nut,  cable,  one  load  cell,  an  eye  hook  bolted  to  a  steel 
plate,  plywood,  and  foam.  An  I-beam  structure  was  used  to  guide  and  support 
the  pulling  hardware  and  cable.  The  plywood  and  foam  distributed  the  load 
on  the  front  face  of  the  storage  bins.  The  steel  plate  was  placed  behind 
the  plywood.  The  eye  hook  bolted  to  the  steel  plate  through  a  central  hole 
drilled  in  the  plywood,  foam,  and  front  of  the  overhead  bins.  Cable 
connects  the  eye  hook,  lo^d  cell,  and  threaded  rod.  The  threaded  rod  passes 
through  a  hole  in  a  plate  welded  to  the  I-beam  structure.  Tension  in  the 
cable  was  generated  by  tightening  the  nut  on  the  threaded  rod.  Figures  C-4, 
C-IS,  C-26,  and  C-27,  show  the  test  fixture  setup. 


C-5 


INSTRUMENTATION 

Twenty  channels  of  data  were  recorded  for  Test  OHBC-01,  eighteen  channels 
for  Test  OHBC-02,  and  nine  channels  for  Test  OHBC-03.  Tests  OHBC-01  and  02 
include  one  load  cell  to  neasure  pull  force  and  two  linear  potentioneters  to 
measure  deflection  of  the  central  bln  relative  to  the  forward  bin.  Test 
OHBC-03  includes  one  load  cell  to  measure  the  pull  force.  The  remaining 
channels  on  all  three  tests  are  individual  link  loads  from  the  strain  gaged 
overhead  storage  bln  attachment  links.  Data  from  drag  links  on  the  forward 
and  rear  20-inch  bins  were  not  recorded  for  Test  OHBC-02  because  the  links 
were  disconnected. 

RESULTS 

Table  C-3  contains  the  results  of  the  three  calibration  tests.  Following 
the  table  of  data  are  figures  of  the  calibration  setup  and  tests.  Figures 
C-1  through  C-3  show  instrumentation  locations.  Figures  C-4  through  C-1? 
are  pre-  and  post-test  photographs  of  Test  OHBC-01.  Figures  C-18  through 
C-25  are  Test  OHBC-02  pre-  and  post-test  photographs.  Figures  C-26  through 
C-28  document  Test  OHBC-03. 

The  Bin  'B'  60-inch  bin  forward  panel  was  damaged  in  Test  OHBC-01,  as  shown 
in  Figure  C-17.  High  density  foam  was  used  in  Test  OHBC-02  against  this 
forward  panel  to  distribute  the  loading. 


C-6 


TEST  OHBC-01 

TOTAL  PULLING  FORCE  (LBS. 
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NOTE;  OBXD  AND  IBXD  ARE  IN  INCHES.  ALL  OTHER  CHANNELS  ARE  IN  POUNDS.  TENSION  IS  POSITIVE 
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NOTE:  OBXD  AND  IBXO  ARE  IN  INCHES.  ALL  OTHER  CHANNELS  ARE  IN  POUNDS.  TENSION  IS  POSITIVE. 
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Figure  C-1  •  BIN  B  INSTRUMENTATION  LOCATIONS 
OHBC-01 
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Figure  C-2  •  BIN  B  INSTRUMENTATION  LOCATIONS 
OHBC-02 


Figure  C-3  -  BIN  A  INSTRUMENTATION  LOCATIONS 
OHBC-03 
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FIGURE  DESCRIPTION  PACE 

T- 1  TEST  AREA  D- 2 
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0-4.  METERING  PIN  AND  ORIFICE  PLATE  0-7 
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D-n.  WOTION  PICTURE  PROCESSOR  0-14 
D- 14,  COMPUTER  GRAPHICS 


0-15 


IMPACT  SINUUTOS 


0?ner>i  Description 

The  Itp4ct  S;i^:aTcr  is  housed  in  a  ;s. 000-square  foot  buildioq  which  is 
desiqnea  and  iperatea  for  proprietary  testinq.  uits  reliability,  and 
accuracy. 

The  test  area  is  as  feet  wide  and  45  feet  lonq,  with  a  deccleratioa  area  35 
feet  wide  aad  ’.4  2  feet  larq,  ftqure  O-l.  A  IS  foot  ciearaace  above  the 

tract  eiists  tor  taM  payloads. 

Hyqe  DescriPtiaa 

The  lepact  Sieulator  features  a  24-iach  diaeeter,  Kyqe  Shock  Tester,  Figure 
D-2.  The  Hyqe  principle,  as  ap.lied  to  safety  testing,  siaulates  the 
deceleration  conditions  of  aa  lepaci  hut  in  reverse.  Prior  to  as  actual 
crash,  a  vehicle  and  its  occupants  are  eovinq  at  a  constant  vtlocity  At 
lepact,  they  are  de.-elerated  very  rapidly.  With  the  Hyge  systee,  the  test 
vehicle  end  occupants  (dueeies)  are  initially  at  icro  velocity.  This 
situatioD  slaulates  the  constant  velocity  condition  prior  to  an  actual 
crash.  The  proqranned,  rapid  acceleration,  of  the  Kyqe  thrnst  column 

accelerates  the  sled  with  attached  test  erticlefs)  and  produces  an  lapulse 
siailar  to  that  generated  during  the  rapid  deceleration  of  •  moving 
autoBobile  or  aircraft  during  a  crash  lopact.  Depending  npon  the 
orientation  of  t.hc  test  article(s),  the  crash  loads  can  be  applied  to  any 

axis. 

The  system  can  lenerate  a  j.iss  ‘nru®'  of  750. CC”  pounds  which  is  cspahle  of 
accelerat;  ag  a  pay;:. id  of  IC.C.'-O  pojn.ds  to  ’’I  nph  aai  'aia  a  peai 

acceleration  of  55  O's.  Peak  a-'celeratiocs  of  100  Z's  a:d  <.  i  ‘  i  f  i  •’ 
'.CO  epn  cm  be  attained  wi'h  iigh'er  uay.oads 
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Figure  D-1  Teiit  Area 
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Ttie  systei  is  pnauBatically  operated  and  develops  its  thrust  through 
differential  gas  pressure  acting  on  the  two  faces  of  a  thrust  piston  in  a 
closed  cylinder,  Figure  D-3.  Conpressed  air  Is  supplied  to  the  load  cbaaber 
by  two  100  h.p.  conpressors.  The  nain  cylinder  is  separated  Into  two 
cbanbers  (frorit  a.'  rear)  by  an  orifice  plate.  Each  caanber  utllixes  a 
floating  piston  to  vary  the  volume  of  the  compressed  gas  within  the 
chamber.  The  volume  is  changed  by  pumping  "Pydraul"  into  or  out  of  the 
cylinder,  thereby,  varying  the  position  of  the  floating  piston. 

NOTE:  "Pydraul"  is  a  fire  resistant,  hydraulic-type  fluid  used  to  reduce 

the  possibility  of  diesel  explosions  due  to  the  high  surge  pressures 
generated  when  decelerating  the  thrust  column. 

In  operation,  a  relatively  low  gas  pressure  in  Chamber  k  forces  the  thrust 
piston  against  a  seal  ring  seated  on  the  orifice  plate  on  the  rear  side  of 
the  thrust  piston.  Only  the  smaller  area  within  the  seal  is  exposed, 
through  the  orifice  opening,  to  the  gas  pressure  in  Chamber  "B'’.  The  ratio 
of  the  net  areas  of  the  thrust  piston  front  and  rear  surfaces,  which  are 
exposed  to  the  gas  pressures  in  the  chambers,  is  7:1  with  the  front  being 
the  larger.  This  implies  that  as  long  as  the  pressure  in  the  rear  chamber 
IS  no  more  than  seven  times  larger  than  the  pressure  in  the  front  chamber 
the  system  is  in  equilibrium.  To  provide  a  margin  of  safety,  the  pressure 
ratios  are  never  greater  than  6:1. 

In  preparation  for  firing,  compressed  gas  is  introduced  into  Chamber  B  until 
the  forces  on  the  thrust  piston  are  equalised.  A  low  volume  trigger 
pressure  is  injected  which  upsets  the  equilibrium,  opens  the  seal  at  the 
orifice,  moves  the  thrust  piston  away  from  the  orifice  plate,  and  Instantly 
exposes  the  entire  rear  area  of  the  thrust  piston  to  the  gas  pressure  in 
Chamber  8.  A  controlled  thrust  on  the  piston  results.  Transmitted  by  a 
thrust  column,  this  1 i mi t ed - du r a t i on  thrust  acts  upon  the  test  specimen  to 
produce  an  accurately  predictable  acceleration  or  velocity. 


AcctltratioD  if  qovtrotd  by  ■  Bttfrlbs  «in  which  projactf  through  tht 
orifict  into  Chaibar  B.  Tht  contour  of  tht  pin  ntttrt  tht  Clow  of  gat 
through  tht  orifict,  rtgulating  tht  acctltratlon  and  ■thing  tht  utiliitd 
thruat  prtcisely  rapaatabit,  Pigurt  D-4.  By  varying  tht  volunts  and 
prtfsures  in  Chan''."£  A  and  B,  the  pulse  anpiitude  and  duration  generated  by 
a  neterijg  pin  can  he  nodlfted. 

A  conputer  progran  is  utilised  to  aid  in  the  design  of  netenng  pins.  Tbh 
progran  was  used  to  design  the  pint  to  produce  the  triangular-shaped  pulse 
for  the  testing  of  General  Aviation  aircraft  seats, and  the  input  pulse  for 
child  restraint  testing  per  Federal  Motor  Vehicle  Safety  Standard  213, 
Figure  D-5. 

Illuatratioos  of  the  basic  wave  forns  generated  by  nettring  pins  currently 
in  cur  inventory  are  shown  in  Figure  D-6. 

Test  Sled 

The  teat  sled  has  a  top  surface  which  is  five  feet  wide  and  twelve  feet 

long,  Figure  D-7.  It  weighs  approxinateiy  3,600  pounds  and  is  designed  to 

carry  a  nazinun  payload  of  10,000  pounds.  Pneunatic  brakes  provide  up  to 
26,000  pounds  drag  force  on  the  sled  without  causing  dectitration 

irregularities.  The  brakes  nay  be  applied  prior  to  tht  test  to  provide  a 

snooth  transition  between  the  acceleration  and  deceleration  phase,  or  they 
■ay  be  applied  after  the  acceleration  phase  Is  conpleted.  The  sled  is 
instrunented  with  acce leroneters  nounted  to  the  center  nose  to  neasure 

acceleration  in  the  longitudinal  direction.  The  sled  velocity  is  obtained 

by  two  nethods:  (1)  a  real  tint  neasuring  systen  which  utiliits  a  12  foot 
long  filn  strip,  with  precisely  narked  intervals,  attached  to  the  lower 
surface  of  the  sled.  Figure  0-8.  The  filn  strip  passes  through  a  photo 

detec  tor/ light  source  with  the  output  of  the  detector  coupled  to  a 

”f reguency-to-DC"  converter  whose  output  represents  the  sled  velocity,  (2) 
integration  of  the  sled  acceleration  pulse. 
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TRC  SLED  PULSES 


50  MS  1/2  SINE  P!N 


85  MS  1/2  SINE  PIN 


100  MS  SQUARE  PIN 


DOUBLE  HUMP  PIN 


65  MS  1/2  SINE  PIN 


100  MS  1/2  SINE  PIN 


130  MS  SQUARE  PIN 
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TRIANGLE  PIN 


Figure  D-6. 
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Th*  data  acqnlsltOB  irittm  haa  tha  capacity  of  aiMltaaaovily  acfslrlaf  aotf 
rerordloq,  oa  aagaetlc  tapa,  Si  data  chaaaala  froa  aaaaora  rtqairlaq  alqaal 
condltlontnq ,  Pigurt  0-9.  Eacb  data  chaanal  aaata  tda  ragaireaaats  of  SAE 
Becoaaaaded  Practice,  J211B. 

Eaca  sensor  is  connected,  via  uabliical  cable,  to  a  signal  conditioner 
located  in  the  control  rooa.  The  signal  conditioners  supply  ercitatloa 
voltage,  aaplif ication ,  filtering,  end  reaote-coatrollcd  insertion  of  the 
shunt  calibratlca  resistors.  The  outputs  of  the  signal  conditioners  are 
nnltiplexed  and  recorded  on  tape  recorders.  The  analog  signals  are 
recorded,  unfMtsred,  on  one  inch  aagnetlc  tape  at  SO  Inches  per  second. 
IRIG  ”8"  code  Is  generated  and  recorded  on  each  aagnetlc  tape  to  aid  In  data 
processing . 

laaediatel/  preceding  eacn  test,  all  data  channels  are  chocked.  After 
proper  balancing  of  each  channel,  snuat  calii.ration  resistors  are  inserted, 
electronically,  for  each  sensor  and  recorded  on  the  aagnetlc  t«  ts. 

During  the  test  event,  selected  data  channels  are  recorded  oa  an 
oscillograph  to  provide  real  tine  verification  of  the  test  data.  Tvolve 
(12)  channels  of  data  can  be  presented  oa  the  oscillograph  at  the  tins  of 
the  test. 


The  data  processing  systcn  includes  the  analog  to  digital  convertor  and  the 
conputer  with  its  associated  peripherals.  Figure  D-10. 


The  a na 1 og - 1 0- d 1 g 1 1 a  I  convertor  is  a  16-chanael  s/sten  with  each  channel 
having  a  siaultaneous  saeple  and  bold  anpllfier.  The  digltiiing  rats  is 
sofrware-selectable  with  a  aaxisua  rnrojqhpat  of  160,000  sa spies  oer 
second.  The  conputer  is  a  VAX  11/790,  12  bit  processor,  with  9  aegahytea  of 
nala  nenory. 


D-12 


Ptrlpbtrii  •qaipiffac  incladcs  tbt  followiaq: 

0  Hodtl  ENOS  ••qabpte  bard  disk 
0  Modal  RAdl  4Sd  aaqabrto  hard  disk 
0  Model  BX02  dual  floppy  disk 
0  Model  TU77  tape  transport 
0  Model  7  2  2  ’.T  H-P  eigbt  pen  plotter 
0  Floating  point  processor 

o  Thirteen  (13)  tersioals  including  a  Model  VTlOS  wavefora  graphic  teraiaal 

analog  and/or  digital  filtering  of  the  data  can  be  perforaed.  The  filters 
confora  to  the  Society  of  Automotive  Engineers  Recoaaended  Practice  J211. 
The  digital  filter  types  include  Butterworth,  Tchebycheff,  and  Elliptical. 
The  number  of  poles  can  be  varied  froa  one  to  ten.  Pbaseless  filtering  can 
also  be  accomplished  with  either  of  the  filter  types. 

Soutine  calculations  include  Head  Injury  Criteria  (HIC) ,  resultants  froa 
orthogonal  seas u resents  of  acce'erattons  forces  or  aoments,  thorax  (three 
ms  clip)  acceleration,  the  proposed  lower  leg  injury  criteria  for  the  Hybrid 
in  Dunay,  and  pass/fail  criteria  for  dussy  calibrations. 

Tbe  data  is  presented  in  tabular  wnd/or  graphic  fora  and  also  on  aagnetic 
tape,  if  desired.  Various  types  of  tape  formats  are  available. 

Photography 

High-speed  motion  picture  cameras  are  eeplryeu  to  provide  slow  motion  (1000 
fps)  coverage  cf  each  test,  Figure  O-ll,  Higher  or  lower  frame  rates  can  be 
selected.  Five  onboard  and  four  offboard  cameras,  witb  lenses  ranging  from 
eight  ^0  SOmm,  can  be  utiiixed  to  provide  side,  oblique,  frontal,  rear,  and 
overhead  views.  Figure  01’.  Real  time  (24  fps)  motion  picture  cameras,  a 
'idpo  'ape  system,  and  !Sam  d-:c..Bentary  caaeras  are  svaiiabie. 

There  are  2‘’6  1,'jOO  watt,  Tungsten-Hal-'cen  l.c';  ts  that  proviio  =.^:..-ie,tt 
lighting  for  notion  picture  pr.  ntograpr.  y  a*  ;:)0  fraaes  per  le.'o.id 

Auxiliary  lights  can  be  mounted  onboard  the  sled  for  test  articles  which 
shield  the  overhead  lights  froa  specific  arras  of  interest. 


Fils  ^rooflslng  t»r  tkc  !»•>  color  aotioa  pictaro  tila.  (VMF-l  proctst). 
Figaro  0-13,  aad  ISaa  color  tfocaaaatarr  FUb  (C-41  procato)  ira  partoraad  la 
tfea  phetograpfeF  lafeoratorr  laeatad  la  tha  lapact  Siaalator  fealldlag.  Black 
aod  aklto  3Saa  flla  cat  also  ba  procossad.  Tka  laboratory  is  agalppad  for 
aditlog  and  titling  tba  notion  pictura  filn,  at  wall  as,  anlarging  and 
printing  color  and/or  black  and  wbite  photographs  up  to  16  by  20  inchts. 
Proof  sbaets ,  slidts,  and  viaw  graphs  ar«  available. 

Scbaaatlcs,  illustrations,  and/or  coaputar  gaaarated  graphics.  Figure  0-14, 
can  ba  provided  for  test  reports,  publications,  proposals  or  other 
requl resents . 
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